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SECTION  1 - GENERAL 


1.1  SCOPE 

This  plan  defines  the  procedures  to  be  followed  in  laying  away,  maintaining,  and 
reactivating  the  DDC  systems  (Foxboro  Model  PCP-88)  for  the  CIL  continuous  TNT  pro- 
duction lines  at  the  Volunteer  and  Joliet  Army  Ammunition  Plants.  It  includes t 

V.  A general  procedures  to  be  followed  throughout  the  control  system 

• i specific  procedures  for  each  part  of  the  system  including  the  sensing  and 
♦control  equipment  installed  in  the  production  area^  c 

/ 

Checklists  to  help  assure  that  all  the  necessary  equipment  has  been  laid 
away  or  reactivated. 

This  plan  does  not  cover  the  process  equipment  or  buildings.  It  assumes  that 
another  plan  exists  for  storing  and  reactivating  this  portion  of  the  CIL  production  facility.. 


1.2  OVERALL  APPROACH  TO  MOTHBALLING 


All  sensors,  actuators,  and  controls  in  the  process  buildings  will  be  laid  away  in 

such  a manner  that  no  further  attention  will  be  required  until  the  plant  is  reactivated. 

Refer  to  Section  3 for  detailed  procedures  and  Appendix  E for  checklists  to  follow  for 

layaway  and  reactivation  of  these  classes  of  equipment.  In  the  control  house  the  air 

conditioning  equipment  will  remain  running  to  keep  the  relative  humidity  below  15  percent 

o o 

and  the  temperature  between  45  F and  90  F.  To  conserve  energy,  the  temperature  con- 
trols will  be  set  to  the  low  limit  in  the  winter  and  to  the  high  limit  in  summer. 

All  electrical  power  to  the  line  panels,  the  operator's  console,  and  the  digital  and 
analog  e(|uipment  racks  will  be  turned  off.  Maintenance  on  this  electronic  equipment 
will  be  done  once  a year,  according  to  the  procedures  specified  herein,  by  a qualified 
maintenance  contractor  to  be  selected  by  the  government  at  the  time  the  plant  is  laid 
away. 

If  the  government  can  find  qualified  users  who  will  be  willing  to  enter  into  a long- 
term agreement  to  maintain  the  computers,  the  two  computers  will  be  loft  in  operation. 

If  qualified  users  cannot  be  found,  the  power  to  the  two  computers  will  be  turned  off  and 
maintenance  of  the  computers  will  be  done  fluring  the  yearly  maintenance  of  the  other 
electronic  e(iui[imcnt  in  the  control  house. 

All  electronic  cquiimient  located  in  the  Hydraulic  Pump  House  will  be  preserved  in 
place.  The  building  will  be  sealed  to  minimize  air  flow  into  or  out  of  it.  Dehumidifiers 
will  be  installed  in  each  Hydraulic  Pump  House  to  maintain  the  relative  humidity  at  or 
below  45  percent. 
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1.3  OVERVIEW  OF  THE  PERIODIC  MAINTENANCE 


There  are  two  objectives  for  the  yearly  maintenance  program: 


1.  To  find  and  repair  all  failures  which  may  exist  in  the  electronic  equipment  in 
the  Control  House.  This  equipment  includes  all  the  analog  backup  controllers 
and  alarms  in  the  line  panels,  the  operator's  console,  the  two  computers, 
and  their  associated  peripherals  and  all  the  analog  and  digital  input/output 
motlules  in  the  computer  room.  Since  the  process  equipment  will  not  be 
operated  during  this  periodic  maintenance  program,  no  effort  will  be  made  to 
validate  every  contact  or  every  analog  point  in  the  I/O  raek.  Validation  and 
repair  will  extend,  however,  to  all  modules  required  to  service  an  individual 
analog  or  fligital  input  or  output  point. 

2.  To  inspect  and  replace,  as  required,  all  protective  plastic  coverings  over 
process  equipment  located  both  inside  and  outside  the  process  buildings  and 
tanks. 

Rcler  to  Section  -1  for  detailed  instructions  for  the  periodic  maintenance. 


r 
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1.  J POTENTIAL  COMPUTER  USERS 


The  study  to  evaluate  alternative  layaway  approaches  concluded  that  keeping  the  com- 
puters running  throughout  the  layaway  period  would  be  desirable.  By  keeping  the  computers 
continuously  maintained,  a major  portion  of  the  control  system  will  be  functioning  at  the 
beginning  of  any  reactivation  effort.  In  order  to  keep  the  computers  in  operation,  users 
must  be  found  who  will  be  willing  to  pay  for  the  regular  maintenance  of  the  computers  in 
rctui-n  for  their  use.  Otherwise,  it  is  moi-e  economical  to  turn  the  ))Ower  off. 

A number  of  potential  users  were  identified  at  the  time  this  plan  was  developed. 

They  should  be  contacted  whenever  the  decision  is  made  to  layaway  the  control  system  to 
determine  if  they  are  interested  in  entering  a long-term  agreement  with  the  government. 

The  following  is  a list  of  the  potential  users  who  expressed  interest; 


Chattanooga,  Tennessee 


Mr.  Ernest  Lewis 
Director  of  Vocational 
Education 

Chattanooga  Public  Schools 
System 

Chattanooga,  Tennessee  37-402 
Phone:  (015)  821-2513 


Plan  to  establish  a computer  sciences  iirogram 
sometime  after  1977.  May  be  some  interest 
at  that  time  depending  on  available  funding  and 
existing  arrangements  for  computing  supi)ort. 


Dr.  Pevton  Hall  iMay  be  interested  in  the  Industrial  Engineer- 

Chattanooga  State  Community  ing  Department. 

College 

■4501  Amnicola  Highway 
Chattanooga,  Tennessee  37  400 
Phone:  (015)  098-8081 


Mr.  Terrance  Carney 
Engineering  Department 
University  of  Tennessee  at 
Chattanooga 

Chattanooga,  Tennessee  37403 
Phone;  (015)  755--1503 


At  the  university,  only  the  Engineering  Depart- 
ment would  likely  be  interested.  It  would 
provide  hands-on  experience  with  a process 
related  computer.  University  comiiuting  center 
has  an  HP  2000  with  32  terminals  for  students 
to  use. 
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Chamber  of  Commerce 
819  Broad  Street 
Chattanooga,  Tennessee  37402 


The  Chattanooga  Chamber  of  Commerce  has 
two  publications  listing  industries  in  the 
region.  One  lists  over  2500  companies  in  the 
three-state  industrial  region  centered  about 
Chattanooga,  it  costs  $10.  The  other  lists 
about  300  companies  in  the  immediate 
metropolitan  area.  It  costs  $2. 


Joliet,  Illinois 

Mr.  Thomas  Fevale 
Head,  Math  Department 
College  of  St.  Frances 
500  North  Wilcox 
Joliet,  Illinois  00435 


Is  probably  interested.  Plans  to  check  with 
DKC  to  see  if  any  available  PI)P-8  software 
meets  his  needs. 


The  Joliet  Ch;unbcr  of  Commerce  publishes  a directory  of  businesses  in  the 
local  county.  The  1975  directory  lists  approximately  HOO  companies. 


t)ther  schools  contacted  which  cxjn-cssed  no  interest  were  the  following: 


Lewis  University 
Dr.  Szalajka 
Head,  Computer  Science 
Department 

Joliet  Junior  College 
Mr.  Dwight  Davis 
Chairman,  Technical  Depart- 
ment 


Lewis  University  already  has  two  under- 
utilized comimters  on  campus. 


JJC  has  a newly  established  arrangement  for 
local  timesharing  which  should  meet  their 
needs  through  1981. 


1.5  PKRIODIC  MAINTExXANCE  CONTRACTORS 


r 


The  following  is  a list  of  organizations  who  would  be  interested  in  responding  to  a 
Request  for  Proposal  for  maintaining  the  electronic  portion  of  the  control  system  while 
it  is  in  storage: 

• Eoxboro  Company,  Eoxboro,  Massachusetts,  Attention:  Mr.  Erank  Cogdell 

• Computer  Sciences  Corporation,  Field  Ser'’-'ces  Division,  ()5()5  Arlington 
Houle. ard.  Falls  Church,  Virginia  22046,  Attention:  Mr.  Scott  Sharpe, 
(70;i-533-S877) 

• SORHUS,  Inc.,  150  Allendale  Road,  King  of  Prussia,  Pennsylvania  19406, 
Attention:  Mr.  Ronald  Adams,  National  Marketing  Manager 

• Aeronutronic  - Ford  Corporation,  Communications  tvstems  Division,  5900 
Welsh  Road,  Willow  Ci'ove,  Pcmnsyl vania  19090,  Attention:  Industrial 
Services  Department 

• * Syntonic  Technology,  Inc.,  6003  Executive  Houlevard,  Rockville,  Maryland 

20852,  Att('ntion:  Mr.  Robert  Kidd,  Branch  Manager 


* Subsidiai-y  of  Control  Data  Corporation 
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1.6  APPLICABLE  DOCUMENTS 


The  layaway,  maintenance,  and  reactivation  procedures  defined  in  this  plan  refer 
to  certain  standard  preservative  coatings  and  methods  specified  by  MIL  Standards.  They 
also  refer  to  Foxboro  Company  Maintenance  Instructions  and  data  sheets  from  other 
manufacturers  for  specific  pieces  of  equipment.  These  documents  are  to  be  considered 
as  part  of  this  layaway  plan.  Wherever  there  is  a conflict  between  this  plan  and  the 
referenced  documentation,  use  good  engineering  judgment  to  select  the  best  approach 
which  will  result  in  the  minimum  cost  to  store  and  reactivate  the  system. 

This  section  of  the  plan  lists  the  applicable  Government  and  Foxboro  documents. 

The  Government  documents  are  generally  available  and  are  the  responsibility  of  the 
layaway  contractor  to  provide.  A set  of  the  Foxboro  Maintenance  Instructions  should  be 
provided  as  part  of  each  control  system  by  the  Foxboro  Company  in  a three-ring  note- 
book.  The  documents  of  other  instrumentation  manufacturers  are  reproduced  in  Appendix 
A of  this  plan.  A brief  description  of  the  various  preservative  components  is  presented 
in  ApjiendLx  B. 

1.  Government  Documents 

a.  MIL-STD-107 K,  14  June  1974,  Military  Standard  Preparation  and 
Handling  of  Industrial  Plant  Equipment  for  Shipment  and  Storage 

b.  MIL-P-116F,  1 February  1973,  Military  Specification  Methods  of 
Preservation-Packing 

2.  ICI  Documents 

Test  Procedures  for  (Joliet  and  Volunteer)  Army  Ammunition  Plant  PCP  88 

Remote  Batch  System 

(A  partial  copy  of  this  document  is  included  in  Appendix  D.  Full-size  copies 

should  be  provided  by  the  goyernment. 
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3.  Foxboro  Maintenance  Instructions  (It  is  assumed  that  a set  of  these  Mainte- 
nance Instructions  will  be  available  at  the  plant  at  time  of  layaway. ) 


Ml 

Date 

Title 

4-120 

September  1947 

Pressure  Gauges 

4-121 

July  1955 

ITessure  Gauges  Models  M and  MA-6",  Model 
MT-4-1/2" 

4-102 

April  1971 

Mansfield  and  Green  Pressure  Seals 

0-110 

May  1901 

Orifice  Plates,  Flanges,  and  Connections 

0-1. -{O 

November  190, 3 

Determining  the  I'low 

s-110 

February  1943 

Meter  Runs  - Liquid  Flow  Instruments 

11-152 

April  1959 

Fixed- Pressure  Filter-Regulator,  Part  No.  B-110- 
ZM 

11-155 

May  1900 

Type  67  Supply  Regulator,  Type  67 FR  Filter-Regulator 
Part  .Nos.  B-llO-FS,  B-llO-XR 

1 1- 4!10 

September  1971 

Model  40r  Control  Relay,  Parts  CIOOCX  and  K108FN 

ll-4')3 

August  1971 

Model  40G  Control  Relay,  Part  C0135Y\V 

1 2- 1 50 

June  1974 

Series  \’l  Control  Valves,  with  Series  P .Xetuators 

12-210 

June  1908 

Installation  of  Numatic  Control  X'alves 

12-214 

November  190.3 

Steam  I’acking  for  F-Coded  \ alves 

12-225 

January  1908 

Needle,  Stabilflo,  V-Port,  and  Toppet  \ alves  used 
with  Reversable  Actuators 

12-235 

July  1971 

Models  P25,  P50,  and  PI  10  Numatic  Diaphragm 
Actuators 

12-230 

August  1974 

Models  P25,  P50,  and  PllO  Diaphragm  Actuators, 
with  Series  VI  Valves 

12-240 

July  1968 

Three-way  Control  Valves 

12-200 

October  1963 

Saunders  Type  Valves,  'I'ype  G2  and  'rype  M2 

12-280 

April  1970 

Model  V9000  Ball  Valve  with  P-Series  Actuator 

12-340 

September  1968 

Type  C Vernier  Valvactor,  Yoke  Mounted 

14-132 

February  1971 

Type  CP  Position  Transmitter 

14-240 

November  1968 

Foxboro  pM  Measuring  FRectrodes,  Part  Nos. 

Q0104AW  and  <.i0104AP 
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Date 

T itle 

14-2-11 

July  1970 

Foxboro  Flowing  Reference  Kleelrodes,  lor  pH  and 
OHP  Measurement 

14-705 

May  1972 

Supply  and  Transmission  Piping,  Numatie  'trans- 
mitters 

l()-12:i 

January  1904 

Dynatherm  Resistance  Bulbs,  Model  DB-1  Series 

Hi- 124 

June  1904 

Dynatherm  Resistance  Bulbs,  Stainless  Steel 

I'tiliular  Head  'types.  Model  DB-2  Series 

10-552 

June  190;i 

C elsius  tcmperature-Resistance  Calibration  tables 

10-71 1 

July  1900 

Mounting,  Model  FRH  Recorder 

10-710 

July  1900 

Opci'ation,  Model  KRB  Recorder 

10-721 

July  1900 

troubleshooting.  Model  KRB  Recorder 

10-722 

Deeember  1909 

Replacement  of  Slide  Wire  Contact,  Models  KR  and 
KUB  Recorders 

10-72;i 

1:HB  Series  Recorders,  Range  Change  ITocedures 

10-7:i0 

January  1971 

Alarm  Contact  Assemblies  for  Model  KRB  Recorders 

10-772 

April  1971 

Amplifiers  Schematics  and  Parts  List,  KRB  and 
NRK-0  Series  Recorders 

10-787 

October  1900 

Model  1;RB  12-40  Recorder,  Schematic  Diagram 

17-210 

March  195:1 

Air  Supply  System 

18-227 

November  1971 

Installation  and  Opci'ation,  Model  ()!19  pH-to-Current 
Converter 

1 >-228 

October  1908 

Servicing,  Model  (599  pH-to-Current  Converter 

18-:i07 

April  1975 

Model  63R  Alarms,  Style  B 

18-115 

May  1905 

Model  69'tA-l  t'urrent  to  Air  'transdueer.  Style 

B and  C 

18-420 

November  1908 

Model  69'tA-l  Current  to  Air  Positioner 

18-425 

May  1900 

Replacement  of  Force  Coil,  Model  69'tA  transducers 
and  Model  69 PA  Positioners 

18-509 

July  1971 

Mounting,  Rack  Mounted  Klectronic  Consotrol 
Instruments 

1 8-5 1 0 

September  1907 

Model  KlI  Shelf  Installation 

1 8-5 1 ;{ 

Aufjust  1907 

Operating  the  Recording  Parts,  Model  6400H 

Recorder  with  Scan- Fold  Chart  Drive 
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Ml 

Dale 

Title 

18-514 

July  19G7 

Chart  Illumination  and  Alarm  Fights,  Model  640011 
Recorder 

1 8-511) 

April  1974 

Dual-Sprocket  Scan-Fold  Chart  Drive,  Series  640011 
Recorders 

18-520 

January  1967 

Model  6400H  Recorders,  Styles  A,  H,  and  C 

18-521 

June  1969 

Servicing,  Model  640011  Rc<'order 

18-525 

January  1975 

Series  6400H-A  'I’rend  Recorders  (Supplement  to 
Instruction  Ml  18-511  or  18-520) 

1 8-520 

February  1968 

Servicing,  Model  640011  Trend  Recorder 

18-547 

March  1971 

Servicing,  Model  67HF  Controller  Bypass,  Style  H 

1 8-548 

March  1967 

Model  6711 F Controller  Bypass,  Installation  and 
Oljeration 

18-G45 

September  1968 

Model  694A  Resistance  to  Current  Converter, 

Style  C 

18-t)4G 

September  1968 

Servicing,  Model  694A  Resistance  to  Current 
Converter 

18-G80 

February  1969 

Model  66K  Integrator,  Style  C 

18-G81 

June  1969 

Servicing,  Model  66K  Integrator,  Styles  C and  1) 

18-G82 

June  1971 

Series  66KS  Square  Root  Integrator,  Style  I) 

18-770 

August  1970 

Model  62HD  DDC  Backup  Controller,  Style  C, 
Installation  and  Operation 

18-771 

April  1971 

Model  62HD  DDC  Backup  Controller,  Style 

Servicing 

18-775 

August  1970 

Model  67HD  DDC  Manual  Backup  Station,  Style  C, 
Installation  and  Operation 

18-77G 

March  1971 

Model  67HD  DDC  Manual  Station,  Style  C, 

Servicing 

18-790 

March  1971 

Model  67111)  Type  J DDC  Manual  Station,  Style  C, 
Servicing 

19-210 

July  1968 

Model  PA-106A  Field  Mounted  ITeam[)lificr, 

Part  No.  A2015KX 

19-215 

December  1970 

Wiring  ITeamplifier  A2()20LA  oi-  I’.A-ltiGA 

1 9-260 

January  1972 

Model  9!)V  Frequency  ('onverter 
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Date 


Title 


f 

t 


i 

i 


20-110  January  1969  Model  K13DM  Differential  Pressure  Transmitter, 

Installation  and  Operation 

20-115  January  1969  Model  E13DL  Differential  I^essure  Transmitter 

20-120  January  1969  Model  E13DH  Differential  Pressure  Transmitter 

20-125  January  1969  Wiring,  Series  ElO  Eorce-Balance  Transmitters 

20-132  September  1969  Liquid  Flow  Measurement,  Series  E13  Differential 

Pressure  Transmitters 

20-1/40  April  1975  Mechanical  Servicing,  Series  E13  Differential 

Pressure  Transmitters 

20-143  October  1971  Disassembly  of  Force  Motor  Assembly,  Series 

ElO  Transmitters 

20-145  January  1969  Electronic  Servicing,  Series  ElO  Force- Balance 

Transmitters 

20-215  Model  EllGM  I^essure  Transmitter 

20-250  January  1973  Models  17BS  and  17BT  Buoyancy  Level  Transmitters 

20- 270  January  1972  Series  E17D  Liquid  Level  Transmitters 

21- 120  December  1973  Series  2800  Magnetic  Flow  Transmitters 

21-190  February  1970  Signal  Cable  Preparation  and  Connections  for 

Model  696A  Magnetic  Flow  to  Current  Converter 
and  Series  2800  Magnetic  Flow  Transmitter 

21-211  September  1971  Model  696A  Magnetic  Flow-to-Current  Converter, 

Styles  B,  C,  and  D 

21-216  April  1972  Servicing,  Series  696A  Magnetic  Flow-to-Current 

Converter,  Style  C 

21-217  May  1973  Servicing,  Series  696A  Magnetic  Flow-to-Current 

Converter,  Style  D 

21- 235  February  1971  Model  696A  Automatic  Zeroing,  Model  696A-XXXX- 

ZO 

22- 137  February  1973  Anderson,  Greenwood  Three-Valve  Bypass  Manifold, 

Part  B0152ME-316SS 

22-310  November  1973  Model  13  Differential  Pressure  Transmitter, 

Installation  and  Operation 

22-315  Model  15  Differential  Pressure  Transmitter, 

Installation  and  Operation 
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Date 

Title 

22-:520 

Model  12H  Differential  Pressure  Transmitter, 
Installation  and  Operation 

22-220 

November  1972 

Integral  Orifice  Manifold  Assembly,  In-Line  Type 

22-221 

November  1972 

Integral  Orifice  Manifold  Assembly,  U-Bend  Type 

22-222 

November  1972 

Calibration,  d/p  Cell  Transmitters  with  Integral 
Orifice  Manifold  Assembly 

22-240 

December  1972 

Calibration-Model  12,  12H,  or  15  Differential 
Pressure  Transmitter 

22-245 

May  1974 

Servicing,  Model  12,  1211,  or  15  Differential 
Pressure  Transmitter 

22-470 

May  1974 

Series  12 F Liquid  Level  Transmitters 

22-472 

April  1974 

Calibration  and  Servicing,  Series  12F  and  15F 
Liquid  Level  Transmitters 
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The  following  drawings  are  not  referenced  in  this  plan  directly  but  may  be  heljiful 
in  locating  components  for  laying  away  or  reactivating.  A set  of  these  drawings  should 
be  available  at  the  plant  as  part  of  the  as-built  documentation  provided  by  the  contractor. 

Atlas  Chemical  Industries,  Inc.,  Volunteer  Army  Ammunition  Plant,  TNT  Line 
Number  4,  5,  and  (>  Process  and  Instrument  Schematics: 

• Drawing  Number  ACI-P-5(!8-Z,  Day  Tank  Farm 

«(  Drawing  Number  ACI-P-5f)9-X,  Day  Tank  Farm 

• Drawing  Number  ACI-P-oTO-W,  After  Sep,  NITS  lA  and  IB,  Sep  1 

• Drawing  Number  ACI-P-571-W,  NITS  2-.3A  and  30,  Sep  2 and  3 

• Drawing  Number  ACI-P-572-0,  NITS  4-6,  Sep  4-6 

I 

• Drawing  Number  ACI-P-573-Z,  Acid  Washer 

• Drawing  Number  ACT-P-.')74-Y,  Post  Sellite  Washer 

• Drawing  Numlier  ACI-P-575-0,  Settling  Tank  Area. 
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SECTION  2 - LAYING  AWAY  THE  CONTROL  SYSTEM 


2.1  GENERAL 

2.1.1  Oiyaway  Philosophy 

'I'hc  (ionoral  philosophy  for  storing  control  system  components  is  to  leaye  them  in 
place  with  adequate  protection  to  preyent  damage.  This  approach  has  seyeral  advantages: 

• It  eliminates  damage  and  losses  caused  during  removal,  transportation,  and 
warehousing. 

• It  eliminates  the  problems  caused  by  reinstalling  incorrect  equipment  at  a 
given  location  or  reinstalling  the  correct  equipment  incorrectly. 

• It  reduces  the  tendency  to  appropriate  various  components  for  use  elsewhere. 

2.1.2  Sequence  for  the  Layaway  Process 

It  is  important  that  the  layaway  procedures  dealing  with  control  system  components 
be  coordinated  with  the  layaway  procedures  for  the  process  equipment  and  buildings. 

Many  of  the  control  .system  layaway  procedures  are  predicatcfl  on  the  assumption  that 
the  process  equipment  has  already  been  cleaned.  In  planning  the  overall  work  flow  for 
lavaway,  the  following  is  the  sequence  that  should  be  used: 

1.  Drain  all  process  lines  and  equipment  of  acids,  TNT,  and  nitrobody,  including 
all  tubing  to  pres.sure  and  differential  pressure  transmitters. 

2.  Replace  all  orifice  plates  with  metal  gaskets. 

;L  Flush  all  process  equipment  until  it  is  chemically  neutral.  After  flushing 
the  system  with  caustic  and  before  flushing  with  wafer,  service  the 
differential  pressure  transmitters,  Motlel  E13D.  See  Paragraph  3.3.2. 

1.  Clean,  prc.scrvc,  and  replace  all  orifice  plates. 

5.  I)r;iin  hydraulic  .system. 
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().  Tura  power  off  to  all  control  system  equipment. 

7.  Complete  all  layaway  procedures  for  process  control  system  elements  except 
the  converters  in  the  Hydraulic  Pump  House. 

8.  Flush  the  hydraulic  system  to  clean  it,  if  required.  Fill  with  preservative, 
circulate  the  preservative,  then  drain  the  hydraulic  system. 

9.  Layaway  the  electronic  equipment  in  the  Hydraulic  Pump  House. 

While  layaway  work  is  proceeding  in  the  process  buildings,  assemble  all  the 
documentation  required  as  part  of  the  control  house  layaway. 


2 . 2  G 1-;N  ER  a L PR  OC  EDU  R ES  FOR  LAYAWAY 


2.2.1  Unused  Lines 

The  procedures  for  laying  away  process  instrumentation  are  defined  assuming  the 
line  has  been  used  to  make  TNT,  If  a line  has  never  been  used,  do  not  disassemble  the 
instruments  and  valves  to  clean  them.  Leave  valve  packing  in  place.  Remove  any  rust 
and  apply  preservatives  as  specified  in  the  procedures. 

2.2.2  Orifice  Plates 

Remove  all  orifice  plates  prior  to  flushing  and  cleaning  the  process  lines  and 
equipment.  This  will  prevent  contaminants  remaining  lodged  in  the  pipe  on  the  upstream 
side  of  the  orifice.  Clean  the  orifice  plates,  coat  them  with  P-2,  and  replace  them  in  the 
lines  after  they  are  flushed  clean  and  dried. 

2.2.3  Marking  Control  System  Components 

Place  a piece  of  fluorescent  orange  or  yellow  tape  in  a conspicuous  place  on  each 
component  in  the  control  sy.stem  when  all  layaway  procedures  on  it  have  been  completed. 
Remove  each  piece  of  tape  when  all  reactivation  procedures  have  been  completed.  This 
will  make  it  easier  to  make  a visual  check  for  components  which  have  not  yet  been  laid 
away  or  reactivated. 

2.2.  4 Order  of  I^nyaway  Procedures 

Since  the  process  equipment  will  have  been  flushed  clean  before  starting  these 
procedures,  the  order  of  laying  away  the  control  system  components  makes  no  difference 
except  for  the  E13D  Differential  I^essure  Transmitters,  (See  Paragraph  2, 1.2.  ) 

The  oi'der  in  which  the  procedures  are  listed  on  the  checklists  was  chosen  only  to  simplify 
finding  the  right  procedure  using  the  I'AG  number  on  the  component. 

2.2.5  Hydraulic  Pump  House  Equipment 

The  electronic  equipment  in  the  Hydraulic  Pump  House  'Relay  Room  will  be 
preserved  in  place  by  closing  the  room  and  installing  a dchumidifier  and  a heater.  Power 
will  be  turned  on  to  the  electronics  during  the  periodic  maintenance  at  the  Control  House 
to  drive  out  any  moisture  which  may  have  accumulated.  The  dehumidifier  should  be 


installed  to  drain  outside  the  building.  It  should  be  large  enough  to  maintain  the 
humidity  at  40  percent  or  lower.  The  heater  should  be  thermostatically  controlled  to 


keep  the  temperature  above  45*^ F. 


Install  a recording  thermometer  and  humidistat  which  can  be  checked  daily  for 
performance  of  the  humidifier  and  heater. 


2.2.()  Power  to  Field  Equipment 


Remove  all  power  from  field  instruments  prior  to  servicing.  For  read-only 
devices  - thermocouples,  D/P  cells,  level  transmitters,  etc.  - this  is  done  by  removing 
the  fuse  in  the  rack  behind  the  computer.  For  control  valves  this  is  done  by  removing 
the  top  plug  from  the  62  HD  or  67  HD  controller  in  the  Line  Panel  in  the  Control  Room. 


2.2.7  IX'siccant 


The  amount  of  desiccant  to  be  placed  in  designated  instruments  shall  lie  determined 
in  accordance  with  MII.-P-116F,  Paragraph  .2,6.6. 


2.2.8  Moisture-Proof  Tape 


.•\H  openings  to  the  atmosphere  in  pneumatic  instruments  shall  be  scaled  with  tape 
in  accordance  with  MIL-STD-107F,  14  June  1974,  Appendix  B,  Paragraph  21.19. 


2.2.9  Hydraulic  Oil  System 

.All  components  in  the  hydraulic  oil  system  shall  be  serviced  only  after  the  hydraulic 
oil  has  been  drained  from  the  system.  Components  shall  be  disassembled  only  so  far  as 
necessary  to  clean  and  apply  preservatives  to  the  external  parts.  All  components  in  the 
hydraulic  system  will  be  reassembled  in  serviceable  condition.  If  the  hydraulic  oil 
drained  from  the  system  was  free  of  sludge,  corrosion,  and  other  foreign  matter, 
preserve  the  system  by  filling  with  hydraulic  preservative  oil,  P-15,  circulate 
thoroughly,  drain  the  oil,  and  close  all  openings.  If  the  initial  drain  indicates  contamina- 
tion, fill  with  Solution  .A,  circulate  thoroughly  until  system  is  clean,  drain  completely, 
and  preserve  with  P-15  as  indicated  above  for  an  uncontaminated  system. 


I 
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Solution  A 


One  part  lubricating  oil,  P-10,  Type  I,  Grade  30,  and  nine  parts 
cleaning  solvent,  P-D-OSO.  (Refer  to  MIL-STD-107E,  14  June 
I 974 , Paragraph  21.8. ) 

'I’he  cleaning  solution.  Solution  A,  should  be  saved  when  it  is  drained  so  it  may  be 
used  for  cleaning  the  hydraulic  system  in  all  lines. 

2.2.10  Filling  Witli  Dry  Nitrogen 

Many  of  the  instruments  having  explosion-proof  housings  will  l)e  preserved  in  place 
by  lining  the  housings  with  dry  nitrogen.  Clean,  lubricate,  and  replace  the  O-ring  seal 
between  the  instrumenl  housing  and  the  screw-on  cover.  Place  a plastic  tent  over  the 
cap  and  position  the  tent  over  the  instrument.  Fill  the  tent  with  a low-pressure  supply  of 
dry  nitrogen  to  drive  out  the  air  ;md  moisture;  then  screw  the  cap  onto  the  instrument 
until  it  is  firmly  .seated  against  the  O-ring  seal.  The  cap  should  be  screwed  on  only  as 
tight  as  can  be  done  liy  hand;  do  not  use  a wrench  of  any  kind. 

2.2.11  Instrument  .\ir 

While  the  CTI.  control  system  equipment  is  in  the  process  of  being  laid  away,  lake 
special  precautions  to  assure  that  the  3-15  psia  instrument  air  is  as  dry  and  free  of 
du.st  as  possible.  Maintain  the  flow  of  this  clean  air  until  a line  has  been  completely 
laid  away.  Hefore  shutting  off  instrument  air  to  a line,  close  all  drain  petcocks  in  the 
fillers  to  prevent  ambient  air  from  seeping  info  the  pneumatic  system. 

2.2.12  Waste  Disposal 

All  materials  collected  during  layaway  which  are  to  be  discarded  will  have  the 
following  disposition; 

• Solifis;  burning  ground 

• Seal  li(|uid;  burning  ground 

• Acids;  neutralizing  i)ond 

• .\ll  other  li(|uids;  red  water  sysU'm 
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2.2.  13  Protection  r’rom  Weather  and  Dirt 


Since  control  system  components  will  be  stored  in  place,  each  one  must  be  protected 
from  damage  caused  by  weather  and/or  dirt.  After  each  group  of  control  system  com- 
ponents which  is  located  outdoors  has  been  treated  according  to  the  procedures  defined 
in  Section  3,  it  will  be  wrapped  with  a plastic  impregnated  covering  to  exclude  rain, 
snow,  and  dust.  Refer  to  Paragraph  3.8.1. 

Each  group  of  control  system  components  located  inside  a process  building  will  be 
wrapped  with  a plastic  sheet  to  exclude  dirt  and  any  moisture  which  might  leak  through 
the  roof.  Refer  to  Paragraph  3.8.8. 

2.2. 1 1 Kmergcmcy  Phone  Numbers 

Post  the  name,  address,  and  phone  numbers  of  service  personnel  for  the  air 
conditioning  systems  in  the  Central  Control  House  and  Hydraulic  I^imp  Houses  in  a 
prominent  place  at  each  of  the  following  locations; 

• the  Central  Control  House 

• each  Hydraulic  Pump  House 

• the  Central  Security  Station. 
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2.3  SPECIFIC  PROCEDURES  FOR  LAYAWAY 


2.3.1  Process  Area  Components 

There  are  35  unique  types  of  components  which  are  used  to  monitor  and  control  the 
process.  Each  one  of  the  approximately  334  control  and  monitoring  points  used  by  the 
computer  control  system  contains  one  or  more  of  these  35  components.  The  layaway 
process  for  each  of  the  35  components  is  specified  in  a procedure  defined  in  Section  3 of 
this  plan.  Section  3 also  contains  procedures  for  items  not  directly  associated  with 
control  such  as  bypass  valves,  pressure  regulators,  and  recorders. 

.•\ppendix  E contains  a checklist  defining  each  component  in  each  control  and 
monitoring  loop  in  the  line.  The  checklist  is  organized  alphabetically  in  TAG  number 
sequence  for  easy  reference.  It  defines  the  procedure  in  Section  3 to  follow  for  laying 
away  the  component.  Be  sure  to  check  the  fluid  associated  with  a component  so  the  correct 
procedure  is  followed.  Initial  each  item  on  the  checklist  when  its  layaway  procedure  has 
been  completed.  Be  sure  to  cover  each  group  of  components  as  defined  in  Paragraphs 

3. 8. 1 or  3.  8. 8. 

2.3.2  Central  Control  Rouse 

1.  Turn  off  all  power  to  field  instruments  and  control  valves.  For  the  read- 
only loops,  this  is  done  by  removing  the  fuses  from  the  digital  termination 
rack  behind  the  computer.  For  instruments  and  valves  associated  with 
controllers  in  the  line  panel,  kill  power  to  the  panel  or  remove  the  ac  power 
plug  from  the  controller. 

2.  Clean  filters  at  the  bottom  of  each  cabinet  in  the  computer  room. 

3.  It  is  imperative  that  the  operating  contractor  assemble  a complete  set  of 
current  data  defining  the  settings  of  all  instruments.  This  data  will  be 
as.sembled  in  TAG  numljer  sequence  and  placed  in  a notebook  to  be  stored 
with  the  layaway  plan.  This  data  must  include  at  least  the  following: 

a.  proportional  b;uid,  derivative  and  reset  settings  for  all  62  HD  and  67 
HD  analog  controllers 
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b.  calibration  range  of  each  instrument  in  instrument  units;  e.g. , inches 
of  H^O 

c.  measurement  high  and  low  values  for  each  instrument  in  engineering 

units;  e.g. , pounds  per  hour  (pph)  , 

d.  limit  setting  and  direction  for  all  alarm  relays  (Model  63R);  e.g. , 

20  mA  decreasing 

e.  setting  of  each  Mercoid  pressure  and  temperature  switch.  The  tem- 
l)erature  settings  are  particularly  critical  since  they  provided  the  fail- 
safe backup  to  dump  the  nitrators  in  the  event  of  a temperature  runaway. 

4.  Assemble  all  documentation  which  is  required  to  load,  start,  and  run  the  com- 
puter and  the  applications  software.  Much  of  this  documentation  is  contained 
in  l-’oxboro  manuals.  However,  detailed  copies  of  the  applications  software 
including  the  batch  flow  charts  and  complete  data  base  listings  are  also  required. 

The  most  up-to-date  version  of  punched  paper  tapes  associated  with  the  system, 
including  the  various  hardware  diagnostic  programs,  should  be  clearly  labeled 
and  assembled  in  order,  in  trays.  Any  copies  or  older  versions  of  the  punched 
paper  tapes  should  also  be  clearly  labeled  and  stored  in  separate  trays  away 
from  the  up-to-date  versions. 

Listings  of  all  system  and  applications  software  shall  be  bound  in  clearly  labeled 
hardware  covers.  These  listsings  shall  be  stored  in  the  computer  room  with 
the  punched  paper  tapes. 

Duplecate  copies  of  all  punched  pajier  tapes  and  all  program  listsings  will  be 
made  and  stored  in  a dry,  secure  place  away  from  the  Central  Control  House. 

f).  Assemble  all  other  documentation  which  has  been  collected  by  the  operating 

contractor  in  relation  to  the  control  system,  index  it,  and  store  one  copy  in  the 
Central  Control  House.  Store  a second  copy  in  a dry,  secure  place  along  with 
the  computt'r  tapes  and  listings.  This  documentation  will  include  but  not  be 


2-8 


limited  to  such  information  as  descriptions  of  control  loop  design  and  imple- 
mentation, lists  of  process  equipment  components,  and  modifications  to  the 
system  - both  accomplished  and  planned. 

6.  Refer  to  Paragraphs  3. 9. 3 and  3. 9. 4 for  procedures  to  prepare  recorders  for 
layaway. 

7.  Establish  a Maintenance  Log  in  a notebook  to  be  kept  at  the  Control  House. 
Describe  any  repairs  m.ade  to  the  ecjuipment  during  the  layav^ay  process.  Thi. 
log  will  be  updated  by  the  Maintenance  Contractor  while  the  plant  is  in  storage. 


SECTION  3 - PROCEDURES  FOR  PROCESS  CONTROLS  AND  INSTRUMENTATION 


3.1  VALVES 

3.1.1  Poppet  Plug  Valve.  Type  PM5  and  Type  5310 

Reference  Specifications; 

• MI  12-240,  July  1968,  Three-Way  Control  Valves 

• MI  12-235,  July  1971,  Models  P25,  P50,  PllO  Pneumatic  Diaphragm 
Actuators 

3. 1.1.1  Layaway  Procedures 

1.  Close  the  block  valve  in  the  instrument  air  supply  and  disconnect  the 
pneumatic  fitting  to  the  actuator.  Immediately  seal  the  pneumatic  fittings 
with  moisture-proof  tape. 

2.  Disassemble  the  valve  as  described  on  page  2 of  MI  12-240.  Clean  all  parts 
with  running  water  until  a litmus  test  shows  they  are  chemically  neutral. 
Discard  packing  unless  it  is  Teflon. 

3.  Inspect  the  plug  and  seat  rings  for  a smooth  machined  finish.  If  either 
surface  is  not  smooth,  request  a Eoxboro  field  service  engineer  to  inspect 
the  valve  to  determine  if  anything  should  be  replaced. 

4.  Lightly  coat  all  internal  parts  with  P-9  preservative. 

5.  Reassemble  stem,  lower  flange  and  bonnet  ready  for  operation. 

().  Reassemble  valve  topworks  fingertight  without  asbestos  packing  or  gaskets. 

7.  Attach  actuator  and  signal  air  line. 

8.  Clean  all  fingci-prints  and  coat  all  exposed  metal  with  P-2  preservative. 

3.1,  1.2  Maintenance  Procedures 

None 


3-1 


3. 1.1.3  Reactivation  I^rocedures 

1,  Remove  the  actuator  as  described  on  page  1 of  MI  12-240  under  "Replacing 
Actuator".  Replace  the  diaphragm  and  reassemble  actuator. 


2.  Remove  all  P-2  preservative  from  metal  parts. 

3.  Repack  the  valve  as  described  in  Instruction  Sheet  MI  12-214. 

4.  Reassemble  the  valve  and  replace  the  actuator.  Reconnect  the  signal  air 
line  to  the  actuator. 
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3. 1.2  Saunders  Type  Valves  Type  G2 


Reference  Specifications: 


• MI  12-260,  October  1963,  Saunders  Type  Valves 

3.  1.2.1  Layaway  Procedures 

1.  Close  block  valve  to  instrument  air  supply  and  disconnect  the  air  supply  line 
from  the  actuator.  Seal  the  air  fittings  with  moisture-proof  tape. 

2.  Remove  the  topworks  as  described  in  MI  12-260  under  "Replacing  the 
Diaphragm". 

Discard  the  diaphragm  and  flush  the  valve  hardware  with  water  until  a litmus 
test  shows  it  is  chemically  neutral. 

4.  Dry  all  metal  parts  with  compressed  air  and  coat  with  P-9  preservative. 
Reassemble  valve  but  do  not  include  the  diaphragm. 

5.  Reconnect  the  actuator  and  its  signal  air  line. 

3. 1.2.2  Maintenance  Procedures 


3.  1.2.3  Reactivation  Procedures 

1.  Remove  the  actuator  and  replace  its  diaphragm. 

2.  Replace  the  fliaphragm  in  the  valve  works  as  described  on  page  2 of  MI  12- 


3.  Assemble  the  actuator  to  the  valve  and  adjust  operating  pressure  range  as 
described  in  MI  12-260. 
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3.1.3  VI  Control  Valves 

Reference  Specifications 

• MI  12-150,  June  1974 

• MI  12-210,  Valve  Installation 

• MI  12-23(:,  Series  P Actuators 

• MI  12-235,  Mixk'Is  P25,  P50,  and  PllO  Pneumatic  Diaphragm  Actuators 

• MI  12-3  10,  September  1969,  Type  C Vernier  V'alvactor 
3.  1.3.1  Layaway  Procedures  - Non-Hydraulic  Service 

1.  Close  block  valve  in  pneumatic  air  supply  line  and  disconnect  air  fittings  from 
the  P scries  actuator.  Immediately  seal  the  pneumatic  fittings  with  moisture- 
proof  tapx'. 

2.  Disassemble  external  valve  parts  as  described  on  page  6 of  MI  12-150. 

3.  Discard  the  felt  wiper. 

1.  Wash  all  parts  until  a litmus  test  shows  them  to  be  chemically  neutral. 

5.  Disassemble  valve  trim  as  described  on  page  7 of  Ml  12-150. 

6.  Discard  seat  gasket  and  bonnet  gasket.  Discard  packing  if  it  is  filled 
asbestos.  If  the  packing  is  V-Ring  Teflon,  keep  it. 

7.  Repeat  Step  4 for  all  valve  trim  parts. 

H.  Inspect  the  plug  assembly  at  the  end  of  the  stem.  (See  drawings  on  page  8 of 
MI  12-150.)  Also  look  down  into  the  valve  bo<iy  still  in  the  pipt'linc  to  inspect 
the  seat  ring.  If  either  the  seat  ring  or  the  plug  assembly  docs  not  have  a 
smooth-machined  finish,  request  a Foxboro  field  service  engineer  to  inspect 
the  valve  to  determine  if  these  parts  need  replacing. 
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Coat  all  internal  parts  with  P-9  preservative.  Reassemble  the  valve  trim 
with  no  gaskets  or  asbestos  packing.  Insert  the  Teflon  packing  if  the  valve 
has  it.  This  assembly  should  be  done  only  fingertight  since  the  valve  will 
have  to  be  disassembled  again  during  reactivation. 

10.  Coat  all  external  parts  with  P-2  preservative. 

Note;  If  the  valve  body  has  to  be  removed  for  any  reason,  note  the  direction  of  the 

arrows  on  the  casting  which  indicates  the  direction  of  fluid  flow  (see  page  2 of  MI  12-150). 

He  sure  the  valve  body  or  its  replacement  is  reinstalled  the  same  way! 

3. 1.3.2  Layaway  - Hydraulic  Service 

1.  Begin  this  procedure  only  after  the  hydraulic  system  has  been  drained  and 
flushed  clean  as  descritjed  in  Paragraph  2.  9 of  this  plan.  Disassemble 
external  valve  parts  only  as  required  to  clean  and  remove  rust  from  all 
exposed  metal  surfaces.  Refer  to  page  6 of  MI  12-150. 

2.  Reassemble  valve  in  working  condition.  Clean  fingerprints  from  all  exposed 
metal  surfaces  and  coat  lightly  with  P-2  preservative, 

3.  After  all  hydraulic  valves  have  been  laid  away,  clean  and  preserve  the 
hydraulic  system  as  described  in  Paragraph  2.9  of  this  layaway  plan. 

3. 1.3. 3 Maintenance  Procedures 

None 

3. 1.3.4  Reactivation  Procedures 

1.  Remove  actuator  as  directed  on  page  3 of  MI  12-150  and  page  2 of  MI  12-235. 

2,  Replace  the  diaphragm  in  the  actuator.  See  page  3 of  MI  12-235. 

3,  Disassemble  external  valve  parts  and  valve  trim  and  clean  off  P-2 
preservative.  Reassemble  with  new  gaskets  and  lubricants  as  directed  in 
MI  12-150. 

4.  Reinstall  the  actuator  and  connect  its  signal  air  line. 
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3.1.4  V-4A  Needle  Valve 


Reference  Specifications: 

• MI  12-225,  January  1968,  Needle,  Stabilflo,  V-Port,  and  Poppet  Valves 
Used  With  Reversible  Actuator 

• MI  12-214,  November  1963,  Stem  Packing  for  F-Coded  Valves 

3. 1.4.1  Layaway  Procedures 

1.  Close  block  valve  to  instrument  air  supply  line  and  disconnect  the  pneumatic 
line  to  the  actuator.  Seal  pneumatic  fittings  with  moisture-proof  taj^e. 

2.  Remove  valve  trim  and  discard  the  packing. 

3.  If  the  valve  service  is  not  air,  remove  the  valve  from  the  line.  Flush  the 
valve  body  with  water  until  a litmus  test  shows  it  is  chemically  neutral. 
Clean  the  mounting  flanges  and  coat  them  with  P-2  preservative.  Fog  the 
valve  liodv  with  P-9  preservative  and  reinstall  it  in  the  line. 

4.  Clean  rust,  dii't,  and  chemicals  from  the  valve  trim.  Coat  the  stem  and 
plunger  with  P-9  preservative  and  reassemble  valve  trim  fingertight  and 
without  packing. 

5.  Coat  any  exposed  non-stainless  steel  metal  with  P-2  preservative. 

3. 1.4.2  Maintenance  Procedures 


None 

3. 1.4.3  Reactivation  Procedures 

1.  Disassemble  valve  trim  and  remove  all  preservatives. 

2.  Reassemiile  valve  trim  with  new  packing.  Refer  to  MI  12-214. 

3.  Remove  valve  from  line  and  remove  preservatives  from  mounting  flanges. 

4.  Reinstall  valve  in  line  using  new  gaskets. 
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5.  Replace  the  diaphragm  in  the  actuator. 

6.  Connect  a variable  3-15  psia  air  supply  to  the  actuator.  Cycle  the  pressure 
from  3 to  15  psi  two  or  three  times  and  visually  verify  that  the  valve  is 
working  by  watching  the  stem  move. 


3.1.5  Ball  \'alve  Model  9000 

Reference  Specifications: 

• MI  12-280,  April  1970,  Ball  Valve  With  P Series  Actuator 

• MI  12-235,  P-Series  Actuators 
3. 1.5.1  Layaway  Procedures 

1.  Close  block  valve  in  instrument  air  supply. 

2.  Diseonnect  air  supply  to  actuator  to  bleed  off  any  residual  air  pressure. 
Immediately  cover  the  air  fittings  with  moisture-proof  tape. 

3.  Remove  valve  from  the  line.  Be  sure  to  mark  it  so  it  can  be  reinstalled  In 
correct  position. 

•1.  Flush  the  flanges  with  water  until  a litmus  test  shows  they  are  chemically 
neutral. 

5.  If  the  valve  service  is  in  water  or  steam,  blow  the  inside  of  the  valve  dry 
with  compressed  air  and  fog  with  P-9  preservative. 

().  If  the  valve  service  is  other  than  water  or  steam,  remove  the  ball  and  seats, 
stem  and  stem  seal  as  described  on  page  4 of  MI  12-340.  Flush  all  Internal 
parts  with  water  until  a litmus  test  shows  they  are  chemically  neutral. 

Coat  all  internal  parts  with  P-9  preservative  and  reassemble  fingertight 
without  the  seals. 

7.  Remove  and  clean  the  linkage  and  coupling.  Coat  linkage  and  coupling  with 

P-2  preservative.  BE  SURE  TO  NOTE  THE  POSITIONS  OF  THE  BALL,  THE 
LINKAGE  SHAFTS  AND  THE  ACTUATOR  BEFORE  DISASSEMBLING.  THEY 
MUST  BE  REASSEMBLED  IN  EXACTLY  THE  SAME  RELATIONSHIP  OR  THE 
VALVE  ACTION  WILL  BE  REVERSED. 


8.  If  the  stem  and  stem  seal  were  removed  as  part  of  Step  6,  do  not  replace  the 
seal  when  reassembling  the  valve  and  linkage.  Reassemble  the  valve 
flngertlght. 

9.  Reinstall  valve  In  the  line. 

10.  Clean  off  any  fingerprints  and  coat  exposed  metal  with  P-2  preservative. 

3. 1.5. 2 Maintenance  Procedures 


None 

3. 1.5. 3 Reactivation  Procedures 

1.  Remove  the  actuator  and  replace  its  diaphragm  according  to  MI  12-235. 

2.  If  the  valve  is  used  for  other  than  steam  or  water,  remove  the  valve  from 
the  line  and  clean  off  all  P-2  preservative. 

3.  Remove  the  body  insert  from  the  valve  and  reassemble  with  a new  seal.  See 
page  5 of  MI  12-280. 

4.  Reinstall  valve  in  line.  Be  sure  you  get  it  back  the  same  way  it  was. 

5.  Replace  the  stem  seal,  and  reassemble  the  topworks  as  described  on  page  4 
of  MI  12-280. 

6.  Replace  the  wire  filters  on  the  air  connections  and  reconnect  the  air  supply. 
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3 . 1 . ()  Anderson.  Greenwood  3-Valve  Bypass  Manifold 


• Part  Number  B0152ME,  316  Stainless  Steel 

• Part  Number  B0152MC,  Cadmium  Plated  Steel 
Reference  Specification: 

• MI  22-137,  February  1973 

3 . 1 . 6 . 1 I-ay away  Procedures 

1.  Remove  the  manifold  from  the  pressure  transmitter  after  the  transmitter 
has  been  flushed  with  water. 

2.  Remove  the  three  valve  stems.  Flush  the  body  of  the  manifold  and  the  three 
valve  stems  with  water  until  a litmus  test  shows  they  are  chemically  neutral. 

3.  Remove  :uid  discard  packing  material  around  stems.  Discard  the  gaskets 
at  the  manifold  inlets  and  outlets. 

4.  Reassemble  the  manifold  fingertight  with  no  valve  packing  or  gaskets. 

5.  After  the  pressure  transmitter  associated  with  the  manifold  has  been  serviced, 
reassemble  the  transmitter,  manifold  and  pressure  connection.  Reinstall 

the  assembly  in  the  process  equipment. 

3.1.6. 2 Maintenance  Procedures 


None 

3. 1.6.3  Reactivation  Procedures 

1.  Remove  manifold  from  pressure  transmitter. 

2.  Repack  valve  stems. 

3.  Reattach  manifold  to  pressure  transmitter  and  connect  pressure  connection 
assemblies  attached  to  the  orifice  flange. 
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;i . 1 , 7 Model  X53.  X55.  Skinner  Solenoid  Valves 


Reference  Specifications 

• D5.5.1,  March  1969,  Maintenance  and  Cleaning  Instructions  (Appendix  A-5) 

3. 1.  7. 1 Layaway  Procedures 

1.  Clean  the  exterior  of  the  valve  to  remove  all  dirt  and  other  contaminants. 

2.  Spray  or  brush  on  P-9  preservative. 

3.  Close  valve  in  pneumatic  supply  line. 

3. 1.  7. 2 Maintenance  Procedures 

None 

3. 1.7. 3 Reactivation  I^ocedures 

1.  Replace  the  rubber  parts  in  the  valve. 

2.  Open  the  valve  in  the  pneumatic  line  to  supply  air  to  the  valve. 

3.  Actuate  the  \ alve  from  the  operator's  console  in  the  control  house  to  verify 
it  is  operating.  If  the  valve  fails  to  operate,  verify  that  the  actuating  signal 
from  the  control  house  is  reaching  the  valve.  When  it  is,  refer  to  Skinner 
Bulletin,  D5.5.1,  and  follow  the  instructions  for  inspection  and  reassembly. 


3.1.8  3- Valve  Bypass  Manifold  Model  BM-SS-3V 


Reference  Specifications: 

None 

3. 1.8.1  Layaway  l^ocedui’cs 

1.  After  instrument  has  iieen  disconnected  from  the  manifold,  make  sure  all 
three  valves  are  open  to  drain. 

2.  Remove  the  U-shaped  stainless  steel  tubinf>  connected  to  (he  bypass  valve. 

3.  Flush  the  U-tube  and  the  three  valves  with  hot  water  to  clean  tubing. 

4.  Remove  stem  from  each  valve  and  flush  stem.  Teflon  packing,  and  intern:iJ. 
part  of  valve  body  with  hot  water  to  remove  contaminants.  Check  with 
litmus  paper  to  assure  all  parts  arc  chemically  neutral. 

5.  Coat  all  parts  with  P-9  preservative,  and  reassemble  ail  valves  fingeilight 
with  no  packing. 

G.  Replace  the  U-shaped  SS  tubing  in  the  manifold. 

3. 1.8.2  Maintenance  Procedures 

None 

3. 1.8. 3 Reactivation  Procedures 

Repack  valve  stems. 
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3.2  LKVEL  CONTROLS 


3.2.1  Liquid  Level  Transmitters  Series  E17D 

Reference  Specifications; 

• MI  20-270,  January  1072,  Series  E17D  Transmitters 

• MI  20-125,  External  Wiring  (10-50  mA  output) 

• MI  20-145,  Electronic  Servicing  (10-50  mA  output) 

• MI  20-143,  Disassembly  of  Force  Motor  Assembly  Series  ElO  Transmitters 

3.  2. 1 . 1 Layaway  Procedures 

1.  Make  sure  that  tank  on  which  the  transmitter  is  mounted  is  empty  after 
being  flushed  with  caustic  and  clear  water. 

2.  Remove  transmitter  from  tank.  Flush  mounting  flange  and  transmitter 
surface  exposed  to  tank  contents  with  clear  water  until  a litmus  test  shows  they 
are  chemically  neutral.  Do  the  same  for  the  flange  on  the  tank. 

3.  Coat  the  tr;insmittcr  surface  exposed  to  the  tank  liquid  with  P-2  and  let  dry. 

4.  When  the  P-2  is  dry  on  the  transmitter  surface,  cover  the  tank  flange  with 
plastic  sheet,  push  the  transmitter  back  into  place,  and  reinsert  mounting 
bolts.  If  the  original  mounting  bolts  and  nuts  were  carbon  steel,  replace 
them  with  stainless  steel  parts. 

5.  Place  dry  desiccant  in  base  of  transmitter  topworks  and  fill  cap  with  nitrogen. 

().  Place  moisture-proof  tape  over  the  zero  adjustment  screw. 

3. 2. 1.2  Maintenance  Procedures 

None 
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3. 2. 1.3  Reactivation  Pi'oceciures 


\ 


1.  Make  a calibration  setup  as  descril)ed  on  page  7 of  MI  20-270. 

2.  Calibrate  the  transmitter  as  described  beginning  on  page  8 of  MI  20-270. 

3.  If  transmitter  cannot  be  successfully  calibrated,  service  the  electronic  top- 
works  using  the  corresponding  specification.  Do  a static  alignment  as 
described  on  page  12  of  MI  20-270.  Repeat  the  calibration  procedure. 

4.  If  the  transmitter  cannot  be  successfully  calibrated  in  Step  3,  replace  the 
force  motor  referring  to  MI  20-143.  Repeat  the  calibration. 

If  the  transmitter  cannot  be  successfully  calibrated  in  Step  4,  replace  the 
diaphragm  referring  to  page  9 of  MI  20-270.  Repeat  the  calibration. 


fi.  If  the  transmitter  cannot  be  calibrated  in  Step  5,  discard  it  and  calibrate  a 
new  unit. 

7.  Install  the  transmitter  on  the  tank  and  make  the  reference  adjustment  descril^ed 
on  page  (J  of  MI  20-270. 
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MaRnotrol  Level  Switc‘hcs  T F-()3 
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Reference  Specifications: 

• Magnetrol  Bulletin  42-608 

• Magnetrol  Bulletin  42-680 

• Magnetrol  Bulletin  44-602. 1,  December  1974,  Instruction  Manual  and  Pai’ts 
List 

:L2.2.1  Lavaway  Procedures 

I 

1.  Disconnect  float  and  arm  from  connecting  rod  to  the  magnetic  sleeve.  If 
float  and  rod  are  not  severely  corroded,  wash  them  with  water  until  a litmus 
test  shows  them  to  be  chemically  neutral.  Dry  them  with  compressed  air, 
coat  with  P-2  preservative,  identify  them  with  a plastic  coated  label 
containing  the  TAG  identification  and  store  in  the  hydraulic  pump  house. 

If  the  float  and  rod  are  severely  corroded,  discard  them  and  order  replace- 
ment parts. 

2.  Remove  the  switch  from  its  mounting  flange  on  the  side  of  the  tank.  Flush 
all  flanges  and  surfaces  exposed  to  process  chemicals  until  a litmus  test 
shows  they  are  chemically  neutral. 

.3.  Remove  all  rust.  Clean  and  then  dry  exposed  metalic  surfaces  with 
compressed  air  and  coat  with  P-2  preservative. 

4.  Place  a sheet  of  polyethylene  plastic  over  the  mounting  flange,  push  the  level 
switch  back  into  position,  and  replace  the  mounting  bolts  fingertight. 

3. 2.  2. 2 Maintenance  Procedures 

None 
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3. 2. 2.3  Reactivation  Procedures 

9 

1.  Remove  the  switch  from  its  mounting  flange  and  remove  all  preservatives. 
If  2.  Remount  the  switch  with  new  gaskets. 

j 3.  Reconnect  the  float  and  connecting  rod  assembly  to  the  magnetic  sleeve. 

f 

I 

1 


3.2.3  Mercoid  Liquid  Level  Controls 


Reference  Specifications: 

• Mercoid  Bulletin  Number  0-420A,  Series  301 

• Mercoid  Bulletin  Number  0-409A,  Series  401 

3.  2. 3. 1 Layaway  Procedures 

Do  not  service  this  control  until  the  tank  on  which  it  is  mounted  has  been  drained 
and  decontaminated  with  a clear  water  flushing. 

1.  Remove  the  control  from  the  tank  being  careful  not  to  damage  the  float 
assembly  which  is  suspended  into  the  tank. 

2.  Flush  the  float  assembly  and  underside  of  the  control  to  remove  any 
concentrated  contaminants. 

3.  Disassemble  the  float  assembly  and  remove  the  insert  in  the  armature  tube. 

4.  Flush  all  components,  including  the  interior  of  the  a?'matun.'  tube  until  a 
litmus  test  shows  they  are  chemically  neutral. 

5.  Blow  all  parts  dry  with  compressed  air. 

6.  Coat  the  inside  of  the  armature  tube  and  its  insert  with  P-9  preservative. 

7.  Reassemble  the  float  assembly;  clean  all  exposed  metal  of  fingerprints  and 
coat  all  exposed  non-stainless  steel  parts  with  P-2  preservative. 

8.  Place  desiccant  bag  inside  top  enclosure  and  fill  the  enclosure  with  dry 
nitrogen. 

9.  Reinstall  control  in  tank  and  reconnect  the  electrical  circuits. 

3. 2.  3. 2 Maintenance  Procedures 

None 
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Reactiv'atlon  Procedures 

Remove  the  desiccant  bag  from  the  top  enclosure. 

Remove  the  mounting  bolts  in  the  flange  and  raise  the  control  far  enough  to 
expose  the  float. 

Actuate  the  control  by  either  pushing  or  pulling  the  float  upward  with  a 
known  force  equal  to  the  buoyancy  of  the  float  in  the  fluid  being  controlled. 
Verify  that  the  contact  closure  is  made  by  monitoring  the  test  at  the 
operator's  console  in  the  control  house.  If  the  force  applied  is  not  sufficient 
to  move  the  float,  remove  the  control  from  the  tank  and  thoroughly  clean  it  to 
reduce  the  friction.  If  the  float  moves  but  the  contact  closure  is  not  detected 
at  the  computer,  remove  the  top  enclosure  and  visually  check  the  operation  of 
the  mercury  switch.  If  the  mercury  switch  moves  properly,  check  the 
circuit  back  to  the  computer  Ix'fore  replacing  the  mercury  switch.  If  the 
switch  will  not  move,  replace  the  switch  magnets  or  the  complete  switching 
assembly. 
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3. 2. 3.3 

1. 

2. 


I 


3.  3 PRESSURE  TRANSMITTERS  AND  CONTROLS 


3.3. 1  Pressure  Transmitter  Model  EllGM 


Reference  Specifications: 

• MI  20-215,  October  1971,  Model  EllGM 


• MI  20-145,  January  1909,  Electronic  Servicing,  Series  ElO  Force -Rahuice 
Transmitters 

3 . 3. 1 . 1  Layaway  Procedures 

1.  Remove  side  of  transmitter  to  expose  the  diaphragm.  Fog  the  area  lightly 
with  preservative  P-10,  and  replace  the  side  of  the  transmitter. 

2.  Remove  the  strainer  plug  from  the  bottom  of  the  transmitter.  (Refer  to  page 
1 of  MI  20-215  for  schematic  drawing.) 

3.  Bleed  dry  nitrogen  into  transmitter  through  tlu-  strainer  |>lug  opi-ning  to  drive 
out  any  air  or  water.  Ik‘  sure  tht-  small  diameter  tul)e  used  to  do  this  has  a 
flange  which  will  prevent  inserting  it  too  far  into  the  transmitter  and 
damaging  the  flexure. 

4.  Replace  the  strainer  plug  and  seal  the  opening  with  tape.  Refer  to  I^ragraph 


5.  Place  desiccant  bag  inside  top  of  trimsmitter.  Refer  to  Paragraph  2.  7. 

().  Cover  the  zero  adjustment  with  moisture-proof  tape. 

7.  Fill  the  cap  with  nitrogen  and  replace.  Refer  to  Par.agraph  2.10. 


3.3. 1.2  Maintenance  Procedures 
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Reactivation  Procedures 


3.3. 1.3 

1.  Assemble  a calibration  facility  as  shown  on  page  G of  MI  20-215. 

2.  Connect  sensor  to  the  calibration  setup  and  do  the  calibration  procedure 
described  on  page  8 of  MI  20-215.  If  unit  will  not  calibrate  properly,  refer 
to  MI  20-145  for  directions  to  service  the  force  balance  transmitter.  Rep«.‘at 
the  calibration  procedures. 

3.  If  the  sensor  cannot  be  calibrated  under  Step  2,  disassemble  ;ind  replace  the 
diaphragm.  Reassemble  and  calibrate. 

4.  If  the  unit  cannot  be  calibrated  in  Step  3,  discard  it  and  get  a new  replacement. 

5.  Install  the  sensor  on  its  mounting  bracket  in  the  process  area  and  reconnect 
the  electric  cable  to  the  topworks. 

().  When  ready  to  operate  the  sensor,  make  the  reference  adjustment  dcscrilxnl 
on  page  4 of  MI  20-215. 
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3.3.2  Differential  Pressure  Transmitter,  Model  E13D 

Reference  Specifications: 

• MI  20-110,  January  1909,  Model  E13DM 

• MI  20-115,  January  1969,  Model  E13DL 

• MI  20-120,  Januaiy  1969,  Model  E13DH 

• MI  20-125,  January  1969,  Series  ElO  Force  Balance  Transmitters 

• MI  20-140,  April  1975,  Mechanical  Servicing  Series  E13  Differential  Pressure 
Transmitters 

• MI  20-132,  September  1969,  Installation 

Each  of  the  three  models  of  differential  pressure  transmitters  have  the  same 
general  internal  design.  The  primary  difference  among  the  three  models  is  the  operating 
pressure  range.  Because  of  this  difference,  the  diaphragms  and  diaphragm  housings 
have  a different  design.  The  procedures  to  be  followed  are  the  same  for  each  of  the 
three  models. 

3. 3.  2.1  Layaway  Procedures  (for  transmitters  used  with  fluids  other  than  air  or  water) 

DANGER!  WEAR  PROTECTWE  CLOTHING  AND  FACE  MASK.  THE  TRANSMn'TER 
MAY  CONTAIN  DANGEROUS  LIQUIDS,  AND  THEY  MAY  BE  UNDER  PRESSURE. 

DO  NOT  ATTEMPT  TO  DRAIN  AND  REMOVE  THE  TRANSMITTER  WHILE  THE 
PROCESS  LINE  IS  PRESSURIZED.  THE  TRANSMITTER  SHOULD  BE  SERVICED  ONLY 
AFFER  THE  PROCESS  EQUIPMENT  HAS  BEEN  FLUSHED  Wmi  CAUSTIC  AND  BEFORE 
IT  IS  FLUSHED  WITH  CLEAR  WATER. 

1.  Close  the  two  pressure  connection  valves  and  open  the  bypass  valve. 

2.  Open  the  vent  and  drain  plugs  on  both  sides  of  the  transmitter  body.  Catch 
fluids  in  a stainless  steel  bucket.  Dispose  of  the  fluids.  See  Paragraph  2. 12. 


( 
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3. 

4. 


(). 

7. 

8. 

9. 

10. 

11. 

3. 3. 2.2 

1. 

2. 


Close  vents  unci  drains  and  remove  Inmsmitter  and  valve  from  the  mounting 
location.  Be  sure  to  label  electrical  connections  before  disconnecting  so  they 
may  l)e  correctly  reassembled. 

Flush  both  the  high  and  low  pressure  sides  with  clear  water. 

Referring  to  MI  20-140,  April  1975,  disassemble  the  sensor  body  and  valve 
manifold  and  remove  the  diaphragm.  Dip  all  internal  transmitter  parts  and 
the  transmitter  bo<ly  in  a mild  caustic  solution  to  neutralize  any  remaining 
acid  which  was  not  flushed  by  the  water.  Di.scard  the  coarse  screen 
filters  and  associated  gaskets  at  the  pressure  inlets. 

Flush  all  internal  parts  and  the  transmitter  and  valve  manifold  body  with 
running  clear  water  until  a litmus  test  shows  they  are  neutral. 

Spray  internal  parts  of  sensor  with  P-9  and  reassemble  the  .sensor  ready  for 
line  operation.  Be  sure  to  install  new  coarse  screen  filters  and  gaskets  at 
the  pressure  inlets.  Refer  to  page  -1  of  MI  20-140.  Be  -sure  drain  and  vent 
plugs  are  closed. 

Place  desiccant  bag  inside  topworks  and  fill  with  dry  nitrogen.  Cover  the 
zero  adjust  screw  with  moisture-resistant  tape. 

Insert  plastic  plugs  in  valve  manifold  inlets  on  both  the  high  and  low  pressure 
sides. 

Reinstall  the  transmitter  on  its  mounting  bracket,  and  reconnect  electrical 
leads. 

Remove  the  tubing  to  the  orifice  flange  and  discard  it. 

Layaway  Procedures  (for  transmitters  used  with  air  or  water) 

For  transmitters  in  water  service,  open  the  high  and  low  pressure  manifold 
valves,  close  the  bypass,  and  drain  the  transmitter  hy  opening  all  drain  and 
vent  plugs. 

Disconnect  the  tubing  to  the  orifice  flange  at  the  manifold  valves. 
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3.  Remove  the  diaphragm  capsule.  See  MI  20-140. 

4.  Using  dry  compressed  air,  blow  the  inside  of  the  transmitter  dry. 

5.  Fog  the  inside  of  the  transmitter  with  P-9.  Fog  the  inside  of  the  manifold 
valve,  too. 

().  Clean  fingerprints  from  the  diaphragm  capsule.  Spray  it  with  P-9  imd 

reassemble  the  transmitter.  Be  sure  to  spray  the  casting  which  was  removed 
to  expose  the  diaphragm. 

7.  Insert  plastic  plugs  or  blind  nipples  in  both  pressure  inlets  of  the  valve 
manifold.  Close  all  drain  and  vent  plugs  tightly. 

8.  Tape  tubing  from  orifice  flanges  closed  %vith  moisture-proof  tape. 

9.  Place  desiccant  in  bottom  of  topworks  and  fill  cap  with  nitrogen.  See 
Paragraphs  2.  7 and  2. 10  of  this  plan. 

10.  Seal  zero  adjustment  with  moisture-proof  tape. 

3.. 3.  2. 3 Maintenance  Procedures 

None 

3.  3.  2.4  Reactivation  Procedures 

1.  Connect  the  differential  pressure  transmitter  to  a caliliration  setup  as  shown 
on  page  3 of  MI  20-140.  Calibrate  the  transmitter  according  to  the 
procedures  staterl  on  the  same  page. 

2.  If  the  transmitter  cannot  be  correctly  calibrated,  refer  to  MI  20-145,  page  3, 
for  the  operational  check  of  the  electronics.  VVTicn  correct  operation  of  tlie 
electronics  has  been  verified,  repeat  the  calibration  check  of  the  transmitter. 

3.  If  the  unit  still  cannot  be  calibrated  and  all  topworks  including  the  force 
motor  assembly  have  been  checked,  disassemble  the  transmitter  and  replace 
the  diaphragm.  Refer  to  MI  20-140. 
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4.  Once  the  trixnsmitter  has  been  calibrated,  mount  it  with  its  mounting  bracket 
next  to  the  orifice  flange.  Install  new  stainless  steel  tubing  from  the  bypass 
valve  to  the  pressure  inlets.  Refer  to  MI  20-1.12,  September  1969,  In.stalla- 
tion.  Differential  pres.sure  transmitters  used  with  strong  nitric  acid  should 
be  sealed  from  the  acid  by  filling  the  sensor  lines  with  Flourinet.  (See 
FT-5,  FT -6,  FT-7,  FT-8,  and  FT-9.) 

5.  Connect  the  wiring  to  the  transmitter  assembly.  Refer  to  MI  20-125, 

6.  When  ready  to  run  the  process,  adjust  the  zero  and  put  the  sensor  into  operation 
as  described  on  page  4 of  MI  20-120. 
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3.3.3  Liquid  Level  Transmitters  Series  1 3 1' 


I 


I 


i 


! 

» 

I 

I 

» 


Reference  Specifications: 

• MI  22-470,  Installation  and  Operation 


• MI  22-472,  Calibration  and  Servicing 
3. 3. 3.1  Layaway  Procedures 

These  procedures  should  lie  done  after  the  process  equipment  has  been  completely 
decontaminated  and  blown  dry. 


1.  Disconnect  the  pneumatic  lines  to  the  transmitter  and  seal  the  fittings 
immediately  with  moisture-proof  tape. 

2.  Remove  the  bolts  attaching  the  mounting  flange  to  the  tank  being  measured. 

3.  Remove  the  transmitter  and  discard  the  flange  gasket.  Flush  both  flanges 
with  water  until  a litmus  test  shows  them  to  l)e  chemically  neutral.  Do  the 
same  with  the  portion  of  the  transmitter  exposed  to  process  fluids. 

4.  Blow  all  parts  dry  with  compressed  air  and  coat  with  P-9  preservative. 

5.  Place  plastic  sheet  loosely  over  the  mounting  flange  and  push  the  transmitter 
through  into  position.  Tighten  flange  bolts  only  fingertight. 

6.  Remove  cover  from  topworks  and  replace  the  gasket. 

7.  Purge  the  topworks  with  low  pressure  dry  nitrogen  and  fill  cap  with  dry 
nitrogen.  Insert  desiccant  into  topworks,  lower  cap  into  gasket,  and  tighten 
mounting  screws. 


3.3. 3.2  Maintenance  Procedures 


None 
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3.  3.  3. 3 Reactivation  Procedures 

1.  Disconnect  all  process  fittings  and  dismount  transmitter  from  tank,  and  dis- 
card plastic  sheet. 

2.  Calibrate  the  transmitter  as  described  in  MI  22-472,  April  1974,  If  unit 
cannot  be  calibrated,  do  the  appropriate  servicing  described  in  MI  22-472. 

3.  Install  the  calibrated  unit  with  a new  gasket,  and  reconnect  the  air  supply 
line. 

4.  Make  the  zero  adjustment  as  described  on  page  7 of  MI  22-470. 


1 

I 
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3.3.4  Mercoid  Series  "D"  Pressure  Controls 


• DAH-21,  403  Stainless  Steel  Bourdon  Tube  in  Explosion  Proof  Plain  Case 

• DAH-31,  Brass  Bourdon  Tube  in  Explosion  Proof  Plain  Case 

• DAW-33,  Brass  Bourdon  Tube  in  Watertight  or  Weather  Resistant  Flanged  Case 

Reference  Specification: 

• Mercoid  Bulletin  Numl)er  0-0118R,  Mercoid  Series  "D"  Pressure  Controls 
3. 3. 4.1  Layaway  Procedures 

1.  Disconnect  the  pressure  fitting  at  the  bottom  of  the  case  to  allow  any  trapped 
fluid  to  drain  out. 

2.  Dismount  the  case.  If  it  is  the  DAll-21  control,  if  has  been  exposed 

to  nitrobody  and  acid  fumes  which  must  i)e  neutralized  before  it  can  be  pre- 
served. Flush  the  DAII-21  Ixxirdon  tube  with  water  until  a litmus  test  of  the 
drained  fluid  shows  it  is  chemically  neutral. 

3.  When  the  bourdon  tube  has  dried,  fill  it  with  preservative  P-9  and  then  drain. 

4.  Cap  the  pressure  fitting  in  the  bottom  of  the  case  with  a blind  nipple.  Remount 
the  case  in  its  correct  location. 

5.  Leave  any  tubing  which  connects  to  the  instrument  in  place  and  seal  it  with 
moisture-proof  tape.  If  the  tubing  needs  to  be  replaced  during  reactivation, 
it  will  simplify  the  replacement  process  to  have  the  old  tubing  on  hand. 

6.  Clean  the  case  to  remove  all  dirt  and/or  other  contaminants. 

7.  Insert  a desiccant  bag  in  the  case  and  close  the  front  cover. 

8.  Record  the  high  and  low  limit  settings  in  TAG  number  sequence  for  each 
instrument.  This  record  will  be  used  during  reactivation  to  check  and 
calibrate  the  instrument. 
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3. 3. 4. 2 Maintenancf  Procedures 


t 

I 


I 


I 

I 

I 

I 

I 

f 

I 

I 

I 

-? 

I 

■ 

I 

I 

I 

I 

t 


None 

3. 3,  4. 3 Reactivation  Procedures 

1.  Remove  the  desiccant  bag  from  the  case. 

2.  Check  the  mounting  of  the  case  to  assure  it  is  vertical  and  level. 

3.  Using  the  limit  values  recorded  during  layaway,  check  the  correct  operation 
and  setting  of  the  instrument  with  a calibi-ated  variable  pressure  source 
connected  to  the  pressure  fitting  in  the  bottom  of  the  case.  Use  iin  air 
source  if  the  instrument  service  is  in  air;  use  a water  source  for  all  other 
instriunents. 

4.  If  the  instrument  cannot  be  calil)rated  and  set  to  operate  repeatedly,  replace 
it  with  a new  instrument  and  repeat  the  calibration. 
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3.4  TKMPEHATUHE  SENSOHS 

3.4.1  Dynatherm  Resistance  Bulbs  Model  DB-2  Series 
Reference  Specifications: 

• MI  1(;-124,  June  lOUI,  Dynatherm  Resistance  Bulbs,  Model  DB-2  Series 

• MI  1(5-552,  June  19(53,  Celsius  Temperature-Resistance  Calibration  Tables 
3.  1.  1 . 1 Layaway  Procedures 

Remove  the  cover  from  the  Crouse-llinds  head  and  paint  the  terminals  with 
varnish.  Replace  the  cover. 

3.  4. 1.2  Maintenance  Procedures 

None 

3.4.  1,3  Reactivation  Procedures 

1.  Refer  to  MI  1(5-552  :ind  check  the  calibi-ation  curve  of  the  instrumi'iit  and 
its  associated  convi’rter. 

2.  Insert  the  resistance  l)ull)  into  a calibrated,  temperature  controlled  oil  bath 
and  verify  that  the  temperature  response  is  correct  by  monitoring  the  display 
on  the  operator's  console  in  the  control  house. 
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3.4.2  DAtl-35  Mercoid  'I'liermal  Limit  Switch 


Reference  Specification; 


• Bulletin  0-419,  Installation  Instructions,  Mercoid  Series  D Remote  Bull) 
Temperature  Controls 

3 . 4.  2 . 1 Layaway  Procedures 

1.  Clean  the  exterior  of  the  explosion  proof  I'liclosure  to  i cmove  all 
contaminants  and  dirt. 


2.  Record  the  hish  and  low  limit  settinf^s  of  each  instrument  in  T.\G  number 
sequence.  This  record  will  be  used  to  check  and  calibrate  the  imstrumcnt 
during,  ’’eactivation. 

3.  Insert  a desiccant  bag  inside  the  instrument  and  replace  cover. 

3.  1.2.2  Maintenance  ITocedures 


None 


3. 4.  2.3  Reactivation  ITocedures 

1.  Remove  the  desiccant  bag. 

2.  Remove  the  temperature  bulb  from  its  thermal  well  and  insert  in  a tempera- 
ture controlled  oil  b.ath.  \'ary  the  temperature  of  the  oil  bath  through  the 
critical  operating  range.  Verify  through  the  operator's  console  at  the  control 
house  that  the  switch  opens  and  closes  at  the  correct  temperatures.  Refer 

to  the  settings  recorded  during  Step  2 of  the'  layaway.  If  the  switch  operates 
at  incorrect  temperatures  that  are  within  a few  degrees  of  the  correct  .setting, 
adjust  the  settings  in  the  explosion  proof  ease.  If  the  shift  in  the  operating 
temperature  is  excessive  or  if  the  thermal  bulb  is  suspect,  replace  the 
thermal  bulb  and  recalibrate  the  switch. 

If  the  switch  .still  cannot  be  set  correctly,  replace  it  with  a new  unit. 
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Inspect  the  thermal  well  to  assure  it  is  still  serviceable  and  has  no  condensed 
liquids  in  it  before  reinserting  the  temperature  bulb. 


i 

I 


3-:n 

J 


1 

I 

I 


3.  5 COWEHTEHS  AND  ALARMS 
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3.5.1  Alarms  Model  63R 

Reference  Specification: 

• MI  18-3()7 

3 . 5. 1 . 1 l.ayaway  Procedure 

Record  the  alarm  level  setting  in  a list  arranged  alphabetically  by  TAG  number. 

3.5. 1.2  Maintenance  Procedures 

None 

3.5.  1,3  Reactivation  Procedures 

1.  Write  down  the  color  ccxle  for  tlie  connections  to  the  termination  panel.  Then 
disconnect  the  wires  to  terminals  marki'd  , NC,  t',  and  NO.  Referring 
to  page  3 of  MI  18-3()7,  eonneet  a current  source,  a milliameter  and  an 
ohmmeter  as  shown  for  adjusting  setpoint.  V ary  the  current  from  10  to  50 
m.A  and  verify  that  the  alarm  is  operating  by  watching  the  ohmmeter  change 
from  infinity  to  zero.  If  the  alarm  will  not  work,  turn  off  power,  remove 
connections  to  LI,  1.2,  and  GNT)  screws,  remove  the  alarm  and  throw  it 
away.  Install  a new  alarm,  and  connect  (xwer  source  to  terminals  LI,  L2, 
and  GND,  Repeat  Step  1, 

2.  Once  the  alarm  is  verified  as  working,  check  the  alarm  level  required  and 
adjust  the  setpoint  so  the  alarm  triggers  at  this  level.  Refer  to  the  alpha- 
betic listing  recorded  during  layaway  for  the  correct  setting. 
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3.5.2  Resistance-to-Current  Converter  Model  (i94A.  Style  (’ 


Reference  Specification: 

• MI  18-()45,  September  19(18 
3. 5.2.1  Layaway  Procedures 

None.  This  converter  is  located  in  the  hydraulic  pump  housi'.  It  will  Ix'  preserved 
in  place  by  controlling  the  humidity  in  the  pump  house. 

3. 5.  2. 2 Maintenance  Procedures 

1.  Turn  on  electrical  power  to  all  converters  for  the  duration  of  the  periodic 
maintenance  program. 

2.  .Vt  the  end  of  the  ptmiodic  maintenance,  turn  oft  |)ower  to  the  toina-rters. 

3.  5.  2. 3 Reactivation  Procedures 

Perform  the  calibration  proeiTiure  de.scribed  on  pages  ;!  and  I of  .Ml  l8-(i-15. 

If  the  converter  will  not  calibrate  propx'rly,  refer  to  .Ml  Is-tj.pi  foi-  s(  r\'ieing  instructions 


3 . 5. 3 Magnetic  Flow-to-Current  Converter.  Model  G96A 


Reference  Specifications; 

• MI  21-211,  September  1971,  Model  GQGA  Magnetic-to-Flow  Converter 

• MI  21-21(i,  April  1972,  Servicing,  Style  C 

• MI  21-217,  May  1973,  Servicing,  Style  D 

• MI  21-190,  Fel)ruary  1970,  Signal  Cable  Preparation  and  Connections 

3 . 5, 3 . 1 Layaway  Procedures 

1.  Place  a desiccant  bag  inside  the  converter.  Be  sure  to  place  it  so  it  is  not 
in  contact  with  any  electrical  circuits  which  could  short  out  when  power  is 
turned  on. 

2.  Replace  the  gasket  on  the  cover  plate  and  attach  the  cover.  The  converter 
will  l)e  stored  in  place  in  the  hydraulic  pump  house  hy  controlling  l))e  humidity 
Refer  to  Paragraph  2.5  of  this  layaway  plan. 

3.  5.  3. 2 Maintenance  Procedures 

1.  Turn  on  electrical  power  to  all  converters  for  the  duration  of  the  periodic 
mainteniince  program. 

2.  At  the  end  of  the  periodic  maintenance,  turn  off  power  to  the  converters. 

3.5. 3.3  Reactivation  Procedures 

1,  Determine  if  the  Model  ()9r)A  Magnetic  Flow-to-Current  Converter  is 
operating  correctly.  To  do  this,  refer  to  Ml  21-216,  page  2,  for  a 
Style  C converter  or  to  MI  21-217  for  a Style  D converter  and  do  the  operation 
al  check. 
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When  the  converter  is  operating  correctly,  calibrate  it  according  to  the 
procedures  defined  on  page  5 of  MI  21-211.  Note:  Ignore  the  note  which 
says  to  set  the  calibrated  0 to  10.  00  mV  manual  dial.  The  calibration  on  the 
dial,  if  it  was  included  as  an  option,  may  have  shifted  during  storage. 

When  the  converter  is  calibrated,  do  the  startup  procedure  specified  on  page 
4 of  MI  21-211. 
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iH-to-Current  Converter  Model  699 


Reference  Specifications: 

• MI  18-227,  November  1971,  Installation  and  Operation,  Model  699  pll-to- 
Current  Converter 

• MI  18-228,  October  1968,  Servicing,  Model  699  pH-to-Current  Convertei’ 

3. 5. 4.1  Layaway  Procedures 

Place  a desiccant  bag  inside  door  to  converter.  This  converter  will  be  preserved 
in  place  by  controlling  the  humidity  in  the  hydraulic  pump  i-oom. 

3.  5. 4. 2 Maintenance  Procedures 

1.  Turn  on  electrieal  power  to  all  converters  for  the  duration  of  the  periodic 
maintenance  program. 

2.  At  the  end  of  the  jx’riodie  maintenance,  turn  off  power  to  the  converters. 

3.:}. 4. 3 Reactivation  Procedures 

1.  Remove  the  desiccant  bag  inside  the  converter  case. 

2.  Perform  the  calibration  procedure  specified  beginning  on  page  6 of  MI  12-227. 
If  the  calibration  cannot  be  completed  successfully,  refer  to  MI  18-228  for 
the  necessary  servicing  instructions. 

3.  After  the  process  equipment  is  ready  for  a water  test,  install  the  pH- 
electrodes  and  complete  their  connection  to  the  converter. 


I 
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3.5.5  Frequency  Converter,  Model  99V 


Reference  Specification: 

• MI  18-260,  January  1972,  Model  99V  Frequency  Converter 
3 . 5 , 5 . 1 La  ya  way  Procedu  re  s 

None.  This  converter  is  located  in  the  hydraulic  pump  house.  It  will  be  preserved 
in  place  by  controlling  the  humidity  in  the  pump  house. 

3. 5.  5. 2 Maintenance  Procedures 

1 . Turn  on  electrical  power  to  all  converters  for  the  duration  of  the  periodic 
maintenance  program. 

2.  At  the  end  of  the  periodic  maintenance,  turn  off  power  to  the  converters. 

3.  5.  5. 3 Reactivation  Procedures 

Perform  the  operational  check  described  on  page  4 of  Ml  19-260.  If  servicing  is 
necessary,  refer  to  page  6 of  MI  19-260.  When  the  converter  is  operating  correctly, 
calibrate  it  as  described  on  page  5 of  Ml  19-260. 
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3.  ()  FLOW  AND  SPKL'D 


3,().  1 Flow  Switch,  McDonnell  and  Miller  Model  FS-7-SE 
Hcferonco  Specifications: 

None 

3.(i.l.l  Layaway  Procedures 

None.  This  flow  switch  is  welded  in  place  to  maintain  its  position  relative  to  the 
flow.  It  is  impossible  to  replace  the  paddle  if  it  has  corroded  because  of  the  way  the 
switch  is  mounted  into  its  fitting.  It  is  impossible  to  inspect  the  paddle  for  corrosion. 

3.6. 1.2  Maintenance  Procedures 
None 

3.6. 1.3  Reactivation  Procedures 

Fabricate  a new  assembly  and  install  it  in  the  line.  Use  a new  flow  switch. 
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3.6,2  Magnetic  Flow  Transmitters  Series  2800 


Reference  Specifications: 

• MI  21-120,  December  1973,  St'ries  2800  Magnetic  Flow  Transmitters 

• MI  21-211,  September  1971,  Model  696A  Magnetic  Flow-to-Current  Converter 

• MI  21-216,  April  1972,  Servicing,  Style  C 

• MI  21-217,  May  1973,  Servicing,  Style  D 

• MI  21-190,  February  1970,  Signal  Cable  Preparation  and  Connections 


3.().2.1  Layaway  Procedures 

1.  Refer  to  page  6 of  MI  21-120.  Remove  cover  plate  from  transmitter  and 
paint  a thin  coat  of  varnish  on  terminals  and  wires. 

2.  Clo.se  the  cover  plate  tightly. 

3.  Clean  the  outside  of  the  case  to  remove  all  dirt  and  or  contaminants.  There 
are  no  internal  parts  in  the  transmitter  which  must  be  serviced  during  laya- 
way. P'lusliing  the  process  equipment  with  caustic  and  then  clear  water  will 
clean  the  transmitter. 

3. 6.  2. 2 Maintenance  Procedures 

None 

3. 6. 2. 3 Reactivation  Procedures 

None 
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3.6.3  Magnetic  Pickup  Electro  Model  3070 
Reference  Specifications; 

• 52.106,  June  1965,  Operating  Instructions 

• 52.065B,  March  1965,  Magnetic  Pickup  Handbook 

3.  6. 3.1  Layaway  Procedures 
None 

3. 6. 3.2  Maintenance  Procedures 
None 

3. 6. 3. 3 Reactivation  Procedures 

1.  Reactivate  the  99  V converter  associated  with  this  pickup. 

2.  During  the  water  test  of  the  complete  system,  verify  that  the  pickup  is 
providing  an  output  to  the  converter.  If  it  is  not,  replace  the  pickup  with  a 
new  one. 
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3.7  POSITIONERS  AND  POSITION  INDICATORS 


1 


3.7.1  Microswitch  4 EX- 1.  EX-AR,  EXD-AR 
Reference  Specifications: 

None 

3.  7. 1.1  Layaway  FTocedures 

1.  Clean  the  exterior  of  the  switch  including  the  roller  arm. 

2.  Spray  or  brush  on  P-9  preservative  and  wrap  the  switch  in  plastic. 

3.7. 1.2  Maintenance  Procedures 

None 

3.  7. 1.3  Reactivation  Procedures 

Activate  the  switch  manually  and  verify  its  closure  at  the  operator's  console  in  the 
control  house.  If  the  switch  closure  does  not  register  in  the  control  house,  open  the 
switch  housing  and  check  the  switch  closure  again  using  an  ohmmeter.  If  the  ohmmeter 
verifies  the  switch  is  not  operating  replace  the  switching  unit,  the  actuator,  the  internal 
lever,  and/or  the  spring,  as  required. 

If  the  switch  will  still  not  operate,  replace  it  with  a new  unit. 
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3.  7.  2 Current-to-Air  Positioner  Model  69PA-1 


Reference  Specifications: 

• MI  18-420,  November  1968,  Model  69PA-1  Current-to-Air  Positioner 

• MI  18-425,  May  1966,  Replacement  of  Force  Coil  Model  69TA  and  69PA 
Positioners 

3.  7.  2.1  Layaway  Procedures 

1.  Disconnect  the  linkage  between  the  positioner  and  the  valve  or  process 
equipment.  Clean  the  linkage  and  apply  P-2  preservative. 

2.  Clean  the  outside  of  the  positioner  case  to  remove  any  condensed  residue  or 
dirt. 

3.  Remount  the  linkage, 

4.  Place  desiccant  bag  inside  positioner. 

5.  Close  the  block  valve  in  the  instrument  air  supply  line  and  seal  all  openings  in 
the  positioner  with  moisture-proof  tape. 

3.  7. 2. 2 Maintenance  Procedures 

None 

3.  7. 2. 3 Reactivation  Procedures 

1.  Remove  desiccant  bag. 

2.  Refer  to  page  4 of  MI  18-420.  Remove  and  clean  the  reducing  tube  :md  replace 
the  two  o-rings  on  the  reducing  tube. 

3.  Refer  to  MI  11-490,  -491,  or  -493  to  clean  or  replace  the  control  relay. 

4.  Do  the  calibration  procedure  specified  on  page  6 of  MI  18-420.  If  the  calibra- 
tion cannot  be  successfully  completed,  replace  the  force  coil  as  described  in 
MI  18-425.  Repeat  calibration  procedure. 
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3.7.3  Currcnt-to-Air  Transducer.  Model  69TA-1 

Reference  Specifications: 

• MI  18-415,  May  1965,  Model  69TA-1  Current-to-Air  Transducer 

• MI  18-425,  May  1966,  Replacement  of  Force  Coil  Model  69TA  and  69PA 
Positioners 

3.  7.  3.1  Layaway  Procedures 

1.  Clean  the  outside  of  the  transducer  case  to  remove  any  condensed  residue  or 
dirt. 

2.  Place  desiccant  bag  inside  transducer. 

3.  Close  the  block  valve  in  the  instrument  air  supply  line  and  seal  all  openings 
in  the  positioner  case  with  moisture-proof  tape. 

3. 7.  3.2  Maintenance  Procedures 

None 

3.  7.  3. 3 Reactivation  Procedures 

1.  Remove  the  desiccant  bag. 

2.  Refer  to  page  4 of  MI  18-415.  Remove  and  clean  the  reducing  tube  and  replace 
the  two  o-rings  on  the  reducing  tube. 

3.  Refer  to  MI  11-490,  491,  or  493  to  clean  or  replace  the  control  relay. 

4.  Do  the  calibration  procedure  specified  on  page  4 of  MI  18-115.  If  the 
calibration  cannot  be  successfully  completed,  replace  the  force  coil  as 
described  in  MI  18-425.  Repeat  the  calibration  procedure. 
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3.7.4  Position  Transmitter  Tyi^c  CP 


Reference  Specification: 

• MI  14-132,  February  1971 

3. 7.4.1  Layaway  Procedures 

1.  Check  the  reducing  tube  as  described  on  page  (i  of  MI  14-132.  Clean  it  if  it  is 
plugged. 

2.  Replace  the  fine  wire  mesh  filters  in  ail  air  connections,  reconnect  air  lines 
and  shut  the  block  valve. 

3.  Remove  and  clean  linkage  connected  to  the  process  equipment.  Coat  it  with 
P-2  preservative. 

4.  Clean  the  exterior  of  the  case  to  remove  any  condensed  contaminants  and/or 
dirt. 

5.  Seal  all  openings  in  the  case  with  moisture-i)roof  tape. 

C.  Reconnect  linkage  to  process  equipment. 

3. 7. 4. 2 Maintenance  Procedures 

None 

3.  7.4.  3 Reactivation  Procedures 

1.  Calibrate  the  transmitter  as  described  under  Transmitter  Operating  Adjust- 
ments beginning  on  page  4 of  MI  14-132. 

2.  Replace  cover  gasket  before  reassembling. 

3.  Remove  linkage,  remove  the  P-2  preservative,  and  reinstall. 
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3.7.5  Type  C Vernier  Valvactor 

Reference  Specifications: 

• MI  12-340,  September  1968,  Type  C Vernier  Valvactor,  Yoke  Mounted 

3. 7.  5.1  Layaway  Procedures 

1.  Remove  the  linkage  to  the  valve,  clean  the  linkage  to  be  chemically  neutral, 
and  coat  with  P-2  preservative. 

2.  Place  desiccant  inside  valvactor  case  and  replace  the  cover. 

3.  Clean  outside  of  valvactor  case  to  remove  all  dirt  and/or  condensed  residue. 

4.  Shutoff  block  valve  to  instrument  air  supply.  Then  seal  vent  hole  on  front  of 
case  with  moisture-proof  tape. 

5.  Reconnect  linkage  to  valve  after  the  layaway  procedures  for  the  valve  have 
been  done. 

3. 7. 5. 2 Maintenance  Procedures 

None 

3.  7.  5.3  Reactivation  Procedures 

1.  Remove  the  desiccant  from  inside  the  case. 

2.  Remove  the  sealing  tape  from  the  air  vent  in  the  front  of  the  case. 

3.  Replace  the  wiremesh  or  cartridge  filters  in  the  air  connections.  See  page  8 

of  MI  12-340. 


3.8  MISCELLANEOUS 


3.8.1  Outdoor  Storage  of  Valves  and  Transmitters 
Reference  ^ecifications: 

None 

3.  8. 1.1  Layaway  Procedures 

After  all  procedures  have  been  done  to  clean  and  apply  appropriate  preservatives, 
the  complete  assembly  shall  be  protected  from  moisture  and  dirt  by  shroudinR  it  with 
vinyl-coated  nylon  fabric  conforming  to  MIL-C— 1300(>  or  nylon  reinforced  laminated 
plastic  sheet  conforming  to  L-P-00524  having  strength  at  least  equal  to  Griffolyn  Type 
45.  Be  sure  to  secure  the  shroud  with  wire  or  tape  so  it  will  remain  in  place  until  the 
unit  is  reactivated.  Shrouds  shall  be  draped  in  a manner  to  completely  cover  the 
component  and  arranged  to  avoid  the  formation  of  water  pockets.  All  sharp  corners 
and  projections  shall  be  padded  or  cushioned  before  shrouding. 

3.  8. 1.2  Maintenance  Procedures 

Inspect  the  plastic  covering  shrouding  the  component.  Replace  the  covering  if  it 
has  deteriorated  or  been  damaged  so  that  the  intent  of  the  Layaway  Procedure  is  no 
longer  met. 

3.8. 1.3  Reactivation  Procedures 
None 
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3.8.2  pH  Electrodes 


Part  Numbers: 

• Q0104AN,  Q0104AP,  Measuring  Electrodes 

• Q0104AT,  Q0104AW,  Reference  Electrodes 
Reference  Specifications: 

• MI  14-240,  November  19(58 

• MI  14-241,  July  1970 

• MI  18-227,  November  1971 

• Installation  and  Operation  Model  699  pH-to-Current  Converter 
3.8.  2.1  Layaway  Procedures 

Disconnect  the  electrode  from  its  transmitter,  remove  the  electrode  from  its  holder, 
and  discard  the  electrode. 

3. 8.  2.2  Maintenance  Procedures 

None 

3.  8.  2. 3 Reactivation  Procedures 

Procure  and  install  new  electrodes.  Refer  to  Ml  14-240  and  14-241,  page  3,  for 
installation  instructions.  Refer  to  MI  18-227,  Installation  ;md  Operation  of  Model  699 
pH-to-Current  Converter  for  wiring  procedures.  This  procedure  should  be  the  last  to  be 
done  before  the  plant  is  restarted  with  a water  check. 


3-47 


3,8.3  Buoyancy  Level  Transmitters  Models  17BS  and  17DT 


Reference  Specifications: 

• MI  20-250,  January  1973,  Model  L’17B 

• MI  20-145,  Electronic  Servicing  (10-50  mA) 

• MI  20-142,  Mechanical  Topworks  Servicing 
3. 8.  3.1  Layaway  Procedures 

1.  Disconnect  the  displacer  from  the  end  of  the  force  arm.  Rinse  the  displacer 
in  a mild  caustic  to  neutralize  any  residual  acids;  then  flush  it  with  clear 
water  until  a litmus  test  shows  it  is  chemically  neutral. 

2.  Label  the  displacer  with  the  TAG  number  assigned  to  the  transmitter  and  store 
the  displacer  in  the  Hydraulic  Pump  House. 

3.  Remove  the  transmitter  from  its  mounting  by  removing  the  bolts  connecting  it 
to  the  mounting  flange. 

4.  Flush  the  process  side  of  the  transmitter  flange  and  the  diaphragm  seal  with 
clear  water  until  a litmus  test  shows  they  are  chemically  neutral. 

5.  Apply  P-2  preservative  to  the  transmitter  surface  exposed  to  the  inside  of 
the  tank, 

6.  Flush  the  mounting  flange  on  the  tank  with  water  until  a litmus  test  shows  it  is 
chemically  neutral.  Dry  the  flange  surface  and  apply  P-9  preservative. 

7.  Place  desiccant  bag  inside  the  topworks  and  fill  the  topworks  with  dry  nitrogen. 
Refer  to  Paragraphs  2.7  and  2.10  of  this  plan. 

8.  Apply  P-9  preservative  to  the  flange  of  the  transmitter  and  remount  it  in  the 
process  tank.  When  remounting,  replace  any  carbon  steel  nuts  and  bolts  with 
stainless  steel  parts. 
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3.  8. 3. 2 Maintenance  Procedures 


None 

3.  8.3.3  Reactivation  Procedures 

1.  Remove  the  P-2  preservative  from  the  transmitter  surfaces  inside  the  tank. 

2.  Do  a bench  calibration  of  the  transmitter  following  instructions  beginning  on 
page  6 of  MI  20-250. 

3.  If  the  calibration  cannot  be  completed  satisfactorily,  refer  to  MI  20-146  or 
MI  20-145  for  Electronics  Topworks  Servicing,  and  MI  20-142  for  Mechanical 
Topworks  Servicing. 

4.  Install  transmitter  and  displacer  in  the  process  equipment  according  to 
instructions  on  pages  2 and  4 of  MI  20-250. 

5.  With  the  transmitter  in  operation,  adjust  the  reference  as  described  on  page  5 
of  MI  20-250. 
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3.8.4  Field  Mounted  Preamplifier  Model  PA-106A 
Part  Number  A2015KX 
Reference  Specifications; 

• MI  19-210,  July  1968 

3. 8. 4.1  Layaway  Procedures 
None 

3. 8. 4. 2 Maintenance  Procedures 
None 

3.8. 4.3  Reactivation  Procedures 

Refer  to  MI  19-210,  page  2,  and  perform  operational  check.  If  unit  is  non-operation- 
al,  remove  it  from  the  line,  throw  it  away,  and  replace  it  with  a new  one. 
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3.8.5  Air  Filter 


Reference  Specifications; 

• MI  14-705,  May  1952,  Supply  and  Transmission  Piping 

3. 8. 5.1  Layaway  procedures 

Drain  accumulated  fluids  by  opening  the  petcock  at  the  bottom  of  the  filter.  Leave 
the  petcock  closed  for  storage. 

3. 8. 5. 2 Maintenance  Procedures 

Open  the  petcock  on  the  bottom  of  each  air  filter  to  drain  accumulated  water  which 
may  have  condensed  in  the  system.  When  water  no  longer  drips  from  the  petcock,  close 
it. 

3.  8.  5, 3 Reactivation  Procedures 

Replace  the  filter  element  as  described  on  page  2 of  MI  14-705. 
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3.8,6  Fixed  Pressure  Filter  Regulator 


Part  Number  B-llO-ZM 
Reference  Specification: 

• MI  11-152,  April  1959 

3. 8.  6.1  Layaway  Procedures 

1.  Loosen  drain  plug  (Item  7 in  Figure  B3586)  to  drain  sump. 

2.  Blow  pressurized  air  through  supply. 

3.  Replace  filter  (Item  6). 

4.  Tighten  drain  plug. 

5.  Leave  unit  in  place. 

3. 8. 6. 2 Maintenance  Procedures  - Periodic 

1.  Loosen  drain  plug  (7)  and  leave  open  until  all  drainage  stops. 

2.  Tighten  drain  plug. 

3.  Replace  filters  (6). 

3. 8. 6.3  Reactivation  Procedures 

1.  Loosen  drain  Plug  (7). 

2.  Install  new  filters  (6). 

3.  Tighten  drain  plug. 


3.8.7  Type  67  Supply  Regulator  and  Type  67  FR  Filter-Regulator 
Part  Number  BllO-SX  and  BllO-XR 
Reference  Specification: 

• MI  11-155,  May  1960,  Type  67  Supply  Regulator 
3. 8.  7.1  Layaway  Procedures 

1.  Do  not  change  valve  setting. 

2.  Open  drain  plug  until  all  liquids  have  been  drained. 

3.  If  type  67FR  filter  regulator,  remove  drain  sump  (15  in  Figure  B3068),  and 
replace  filter  element. 

4.  Replace  sump. 

3.  8.  7. 2 Maintenance  Procedures 

1.  Do  not  change  valve  setting. 

2.  Open  sump  drain  valve  (6). 

I 

3.  If  Type  67 FR  filter  regulator,  remove  drain  sump  (15  in  Figure  B3068),  and 

^ replace  filter  element. 

T- 

4.  Replace  sump. 

i 

‘ 3. 8. 7. 3 Reactivation  Procedures 

I 1.  Replace  diaphragm  according  to  description  on  page  2 of  reference  specification. 

2.  Replace  filter  element. 

1 

i 

I 
I 
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3.8.8  Indoor  Storage  of  Valves  and  Transmitters 


Reference  Specification: 

• Federal  L-P-378  Plastic  Sheet  and  Strip  Thin  Gauge,  Polyolefin 
3.  8.  8.1  Layaway  Procedures 

Use  this  procedure  only  on  components  located  within  the  N & P IJuilding.  After 
all  components  in  a group  have  been  laid  away,  shroud  the  components  with  plastic 
sheet  meeting  the  standards  of  the  reference  specification.  The  purpose  of  the  shroud 
is  to  exclude  airborne  dust  and  dirt  from  the  preserved  equipment.  Therefore,  fasten 
the  plastic  tightly  with  tape  on  all  sides  to  form  a closed  envelop  surrounding  the  equip- 
ment. Arrange  the  plastic  to  eliminate  any  traps  that  could  collect  any  moisture  that 
might  condense. 

3. 8.  8. 2 Maintenance  Procedures 

Inspect  the  plastic  covering  and  tape  seal  to  assure  the  covering  remains  an 
effective  dust  barrier.  Replace  any  coverings  which  may  have  been  damaged. 

t 

I 

1 

! 
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3.  9 RECORDERS  AND  CONTROLLERS 
3.9.1  DDC  Manual  Backup  Station  Model  62  HD 

Reference  Specifications: 

• MI  18-770,  August  1970,  Installation  and  Servicing 

• MI  18-771,  March  1971,  Servicing 
3.  9. 1 . 1 Layaway  Procedures 

Record  the  proportional  band,  reset,  derivative,  high  limit,  low  limits  and  the 
position  of  the  reversing  switch  in  a table  organized  alphabetically  by  TAG  number. 

3.9. 1.2  Maintenance  Procedures 

Refer  to  MI  18-771  and  perform  all  operational  checks  specified  in  Section  I,  pages 
1 through  4.  Refer  to  Section  III,  Troubleshooting,  if  some  malfunction  occurs. 

3.9. 1.3  Reactivation  Procedures 

1.  Perform  all  operational  checks  specified  in  MI  18-771.  Refer  to  Section  III, 
Troubleshooting,  if  some  malfunction  occurs. 

2.  Once  controller  Is  operating,  perform  the  calibration  procedures  specified 
in  Section  II  of  18-770. 

3.  Refer  to  alphabetic  listing  recorded  during  layaway  to  set  the  proper  values 
for  proportional  band,  derivative,  reset  high  and  low  limits,  and  reverse 
switch. 


3.9.2  DDC  Backup  Controller  Model  67  HD 
Reference  Specifications; 

• MI  18-775,  August  1970,  Installation  and  Operations 

• MI  18-776,  April  1971,  Servicing 
3.9.  2.1  Layaway  Procedures 

Record  the  high  and  low  limit  and  load  settings  in  alphabetic  TAG  number 
sequence. 

3.9.  2.2  Maintenance  Procedures 

Refer  to  MI  18-776  and  perform  all  operational  checks  specified  in  Section  I,  pages 
1 through  4.  Refer  to  Section  III,  Troubleshooting,  if  some  malfunction  occurs. 

3. 9. 2.3  Reactivation  Procedures 

1.  Perform  all  operational  checks  specified  in  Ml  18-776.  Refer  to  Section  111, 
Troubleshooting,  if  some  malfunction  occurs. 

2.  Once  controller  is  operating,  perform  the  calibration  procedures  specified 
in  Section  II  of  MI  18-776. 

3.  Refer  to  alphabetic  listing  recorded  in  layaway  to  set  in  the  proper  values 
for  high  and  low  limits  and  load. 
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3.9.3  Recorders  Model  6400H 


Reference  Specifications: 

• MI  18-520,  January  1967,  Model  6400H  Recorders,  Styles  A,  B,  and  C 

• MI  18-52'’-,  January  1975,  Series  6400H-A  Trend  Recorders,  Supplement  to 
MI  18-520 

3. 9.  3.1  Layaway  Procedures 

1.  Remove  the  ink  capsules.  Partially  fill  pressurizing  bulb  with  water  and 
force  water  through  ink  supply  until  pens  are  clear. 

2.  Remove  pen  tips  and  clean  under  running  water.  Sec  page  4 of  MI  18-520. 
Replace  pen  tips  in  recorder. 

3.9.  3.2  Maintenance  Procedures 

None 

3.9.  3.3  Reactivation  Procedures 

Refer  to  MI  18-520  and  18-525  to  insert  ink  into  recorder  and  to  calibrate  it. 
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3.9.4  Model  ERB  Recorder 
Reference  Specifications 

• MI  16-716,  July  1966,  Operation  Model  ERB  Recorder 

• MI  16-721,  July  1966,  Troubleshooting  Model  ERB  Recorder 

3.  9. 4. 1 Layaway  Procedures 

1.  Remove  felt  inking  pad. 

2.  Clean  pen  tips  in  alcohol. 

3.  Lightly  oil  all  points  as  specified  on  pages  6 and  7 in  MI  16-716. 

4.  Clean  the  slidewire. 

5.  Drain  selector  switch  oil  supply. 

3.9. 4.2  Maintenance  Procedures 

None 

3.9.  4.3  Reactivation  Procedures 

1.  Refer  to  MI  16-716  and  follow  directions  to  load  ink  and  oil. 

2.  Follow  procedures  beginning  on  page  3 of  MI  16-716  to  adjust  and  calibrate 
the  recorder.  Refer  to  MI  16-721,  Troubleshooting  Model  ERB  Recorders, 
if  the  recorder  does  not  operate  properly. 


SECTION  4 - MAINTENANCE 
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4.1  DAILY  MAINTENANCE 

4.1.1  Environmental  Coatrol  Systems 

At  least  once  a day  check  the  environmental  control  systems  in  the  Central  Control 
House  and  the  Hydraulic  Pump  Houses  to  assure  temperature  and  humidity  are  being 
maintained  within  the  prescribed  limits.  Temperature  and  humidity  in  the  Central 
Control  House  should  be  monitored  at  all  times  with  a recording  device  similar  to  the 
one  purchased  at  the  Volunteer  Plant.  This  device  continuously  records  temperature 
and  humidity  and  closes  a relay  contact  when  either  exceeds  a preset  limit.  This  device 
should  be  wired  to  sound  an  alarm  at  the  central  plant  security  station  which  will  be 
continuously  manned. 

The  temperature  in  the  Hydraulic  Pump  Houses  shall  be  maintained  above  45°F  and 
the  humidity  below  45  percent.  The  recording  devices  for  temperature  and  humidity 
should  also  have  alarm  points  at  the  central  plant  security  station. 

Whenever  a temperature  or  humidity  alarm  is  activated,  manually  verify  the  cause 
of  the  alarm.  For  all  valid  alarms  contact  the  appropriate  service  personnel  to  request 
immediate  maintenance. 

4.1.2  Protective  Coverings 

Check  the  protective  plastic  impregnated  coverings  over  all  control  system 
components  located  in; 

• settling  tank  area 

• day  tank  area. 

If  any  coverings  come  loose  in  the  wind  or  are  otherwise  damaged,  replace  them. 
Refer  to  Paragraph  3.  8.1,  Record  the  date  and  TAG  number  for  all  coverings  replaced 
so  the  yearly  maintenance  crew  can  give  special  attention  to  coverings  which  are 
repeatedly  replaced. 
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4.2  YEARLY  MAINTENANCE 


4.2.1  Process  Equipment  Areas 

Check  all  plastic  and  plastic  impregnated  coverings  over  all  groups  of  control  com- 
ponents. Replace  as  necessary.  Refer  to  Paragraphs  .3.  8. 1.2  and  3.  8.  8.2.  Check  the 
records  maintained  by  the  plant  security  force  to  determine  which  coverings  had  to  be 
replaced.  If  any  were  repeatedly  damaged,  take  particular  care  to  protect  these  cover- 
ings to  eliminate  or  at  least  minimize  future  damage. 

4.2.2  Central  Control  House 

The  maintenance  procedures  defined  here  will  provide  first  a quick  check  of  the 
operational  capability  of  the  digital  system  and  then  a more  detailed  evaluation.  The 
detailed  digital  diagnostics  can  be  run  while  the  individual  analog  controllers  are  being 
checked. 

1.  Check  helium  pressure  in  both  drums  and  re-pressurize  if  necessary. 

Refer  to  DDC  drum  maintenance  manual. 

2.  Check  and  adjust  all  analog  and  digital  dc  power  supplies.  Refer  to  appro- 
priate power  supply  maintenance  manual. 

3.  Check  and  replace  all  faulty  lamps  in  the  analog  and  digital  subsystem  and 
console. 

4.  Refer  to  the  Maintenance  Log  and  complete  any  outstanding  reiJairs. 

5.  Load  all  control  programs  into  the  primary  computer  (Tracks  1 through  377). 
Load  all  supervisory  programs  into  the  backup  computer  (Tracks  400  through 
777). 

fi.  Start  both  computers  and  do  a backdate  to  transfer  control  program  to  the 
supervisory  computer. 

7.  Check  operating  load  ripple  of  all  dc  power  supplies. 

On  each  DDC  line  test  loops  LOX059,  LOXOOO,  LOXOfil,  and  LOXOf)2  where 
X is  the  line  number. 


I 
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8. 
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a.  At  the  line  panel  change  setpoint  manually  with  the  bat  handle.  Since 
the  output  is  fed  back  to  the  input  in  these  loops,  the  measurement 
should  track  the  setpoint.  If  it  does  track,  the  basic  functions  of  the 
controller  are  working, 

b.  Put  each  loop  "ON  SCAN"  from  the  engineer's  console.  Console  typer 
should  log  the  action.  Change  the  setpoint  manually,  and  verify  that  the 
measurement  displayed  on  the  operator's  console  also  changes.  If  it 
does  not,  run  diagnostics  to  check  the  A/D  converter  and  panel. 

c.  Place  the  bat  handle  for  each  of  these  controllers  in  the  digital  position. 
Console  tyjier  should  log  the  action.  If  the  green  light  comes  on,  the 
contact  input  module  is  working  correctly.  If  the  green  light  goes  out, 
the  digital  output  module  is  working  correctly. 

d.  From  the  operator’s  console,  switch  to  the  backup  computer.  If  the 
switch  is  made  successfully,  the  communications  module  and  the  drum 
read/write  circuits  arc  working. 

These  procedures  will  test  the  operation  of  the  basic  computer  modules.  Tlu'v 
will  not  check  the  operation  of  each  of  the  digital  and  analog  input  to  the  sys- 
tem. That  will  be  done  in  validating  the  system  during  reactivation. 

Check  all  analog  controllers.  While  checking  the  analog  controllers,  run  the 
vat  ious  diagnostic  programs  as  per  Item  10.  I'se  jumper  plug,  Foxboro  Part 
Number  NOKTOSA,  to  test  each  controller.  Unplug  top  cable  from  the  back  of 
the  controller  and  plug  in  the  jumper  plug.  This  feeds  the  output  back  to  the 
input,  \S  ith  the  bat  handle  in  the  manual  position,  change  the  setpoint.  If  both 
meters  change  and  track  each  other,  the  controller  is  working.  If  so,  replace 
the  top  cable  and  proceed  to  the  next  controller.  If  not,  refer  to  MI  18-771  for 
the  62  HD  controllers  and  MI  18-776  for  the  67  HD  controllers,  and  perform 
all  operational  checks  specified  in  Section  I,  pages  1 through  4.  Refer  to 
Section  HI,  Troubleshooting,  to  correct  the  malfunction. 
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10,  The  tests  specified  under  Item  H will  give  a (juick  evaluation  of  system  capa- 
bility. The  various  diagnostic  programs  listed  here  will  give  a more  thorough 
evaluation  of  system  performance.  The  programs  are  lisU'd  in  the  r«‘C«)m- 
mended  order  of  execution,  (Note  that  the  CPU  and  drum  diagnostics  need  not 
be  run  if  the  computer  has  iH'cn  continuously  in  use  during  the  prc‘vir»us  ye  ir 
of  storage. ) 

All  programs  lalx'led  (MAJNDKC)  are  Digital  h ijuipment  Cor|K>ration  pro- 
grams and  their  documentation  is  contained  in  a gr«‘en  l oxboro  notelM)ok 
labeled  MAINDKC  Diagnostic  Programs.  All  other  programs  wer»‘  develoiwd 
by  Foxboro  and  are  document<‘d  informally  with  memos.  A eolleetion  ol  this 
documentation  should  lx*  ayailable  with  the  diagnostic  ta(K’s.  It  it  is  not,  or 
if  any  descriptions  are  missing,  contact  Mr.  Frank  Cogdell  in  FoxImm-o. 

Mass.,  Phone:  pil  7)  .a  l.t-s7r>(). 

a.  Instruction  lest  1 (MAINDIC) 

I'his  is  a diagnostic  progi  am  for  t»*sting  th»'  \ND,  1 \D,  and  < iPI  It  \ It 
instructions  of  the  s]  cpu. 

f).  Instruction  Test  2 (MAlNDh  Cl 

This  is  a diagnostic  program  for  testing  Intfiri'ct  addressing,  :nitoinde\ing, 
and  program  interrupt  facility. 

c.  Instruction  Test  - Part  .TA  (F  AF)  (M  AINDFC) 

This  program  is  a test  of  the  extended  arithmetic  clement.  I'he  follow- 
ing instructions  are  tested;  MgL,  Mt^A,  SHI.,  I.SH,  ASM,  NMI,  S(V\, 
SCL. 

d.  Instruction  Test  - Part  3B  (EAE)  (MAINDEC) 

This  diagnostic  program  tests  the  MUL  and  DVT  instructions  in  both  ION 
and  lOF  modes. 
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c.  K>cten()f(i  Memory  Checkerboard  (M.AINDEC) 

This  diagnostic  program  is  designed  to  provide  worst  case  half-select 
noise  conditions  in  order  to  determine  the  operational  status  of  core 
memory.  The  program  exercises  basic  and  extended  memory. 

f.  Extended  Memory  Address  Test  (MAINDEC) 

this  diagnostic  program  tests  all  of  basic  as  well  as  extended  memory 
not  occupied  bv  the  program  to  ensure  that  each  location  c:ui  be  uniquely 
addressed. 

g.  I xtended  Mi  morv  Parity  Checkerl)oard  (.M.AINDl C) 

This  |)rogram  is  deslgne<i  to  provide  worst  case  half-select  noise 
co(Kliti<.)ns  in  th»‘  memor\'  parity  bit  pliinc. 

h.  Memory  Power  Oti-ttff  lest  (MAINDI  (') 

This  pi  ogram  is  a memory  data  validity  test  to  Im-  used  after  a 
simulated  f>ower  failun-. 

i.  f xti'nded  Mi-mory  Control  Test  (.MAlNDfT’i 

I bis  program  tests  the  extended  mentorv  control  logic  for  proper 
o|K-ration, 

J.  KaiHlom  LSZ  lest  (MAINDEC) 

This  diagnostic  program  tests  the  ISZ  instruction. 

k.  Handom  . IMP  rest  (MAIN’DEC) 

'I'his  diagnostic  program  tests  the  .IMP  instruction. 

l.  Handom  JMP-TMS  Test  (MAINDEC) 

This  diagnostic  program  tests  the  -IMS  instruction. 

m.  KP8I/KR01  Power  Fail  Test  (MAINDEC) 

This  diagnostic  is  a complete  test  of  the  PDP-8I  power  fail  option. 
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K\V81  Real  Time  Clock  Test  (MAINDEC) 
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This  diagnostic  program  is  designed  to  test  all  lOT  and  DATA  transfer 
instructions  used  in  the  M708  clock  control  and  M709  clock  counter. 

Foxboro  I/O  Module  Tests 

Teletype  Tests  - sub-tests  are: 

• Echo  keyboard 

• Line  test 

• Rotate  pattern  test. 

Foxboro  I/O  Module  Tests 
Reader/Punch  Test 

This  program  set  generates  a test  tape  and  verifies  it  on  the  high  sjreed 
paper  tape  reader. 

Magnetic  Drum  Assembly  - Drum  Test  11 

Sub-tests  are  tests  1 through  7.  Hun  this  test  on  only  one  drum  at  a 
time.  Then  update  or  backdate  the  image  from  one  drum  to  the  other 
before  te.sting  the  second  drum  since  this  test  destroys  the  drum  image. 

In|)Ut /Output  Subsystem 

Note:  F’rior  to  executing  any  I/O  diagnostics,  simulated  DDC  compuU'r 
OP  SYS  failures  should  he  initiated  followed  by  backdate  and  restart 
to  ensure  that  the  SUPV  computer  is  able  to  acquire  the  FOXSLO  data 
bus  and  successfully  rain  the  DDC  OP  SYS. 

• Foxboro  I/O  Module  Tests 
Analog  input  (A/D)  test 

This  test  series  thoroughly  checks  the  analog  to  digital  converter 
and  analog  multiplexer  as  well  as  the  analog  data  amplifiers. 


4-(i 


/ 


• Foxboro  I/O  Module  Tests 
Valve  control  module  tests 

This  test  series  drives  selected  DM  or  DAM  control  stations'  out- 
puts up  or  down  through  their  full  current  range.  Select  loops 
LOX059,  LOXOGO,  LOX061,  and  LOX062,  where  X is  the  line 
number. 

• Foxboro  I/O  Module  Tests 
Operator's  console  test 

This  test  series  affords  visual  feedback  to  operate  initiated  console 
functions  to  thoroughly  qualify  the  operator  data  entry /display 
panels  and  the  engineer  tuning/display  panel. 

• Foxboro  I/O  Module  Tests 
Sclectric  typer  tost 

Sub-tests  are  line  test  and  pyramid  pattern  test. 

• Dex  Communication  Module  Test 

This  program  extensively  exercises  the  com -mod  data  break  and 
interrupt  logic. 


I 

I 

I 

I 
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11.  Check  the  following  non-electronic  items  associated  with  the  computer: 

a.  Blower  filters  in  the  CPU  and  I/O  racks 

Remove,  clean,  and  reinstall  the  filters;  then  vacuum  clean  the  com- 
plete blower  assembly. 

b.  ASR  and  KSR  teletypes 

Do  preventive  maintenance.  To  be  done  by  qualified  teletype  service- 
man. 

c.  IBM  Selectric  typers 

Do  preventive  maintenance.  To  be  done  by  qualified  IBM  serviceman. 

d.  Paper  tape  punch 
Replace  the  oil. 

e.  Muffin  fans  in  CPU's 

Inspect  and  replace  if  not  free-turning. 

12.  Once  all  diagnostic  programs  have  been  run,  all  maintenance  procedures  have 
been  completed,  and  all  repairs  have  been  made,  turn  off  power  to  the  line 
panels,  control  console,  both  computers,  and  the  converters  in  the  hydraulic 
pump  house. 

13.  Update  the  maintenance  log  with  descriptions  of  all  repairs  which  have  been 
made.  If  any  failures  were  found  which  could  not  be  corrected  for  lack  of 
parts,  describe  the  failure  and  the  steps  taken  to  obtain  the  necessary  parts. 


4-8 


SECTION  5 - REACTIVATION 


The  control  system  can  be  reactivated  by  taking  the  following  steps: 

1.  Refer  to  the  checklist  of  all  control  loops  in  Appendix  E and  do  the  corre- 
sponding reactivation  procedures  defined  in  Section  3. 

2.  Perform  all  maintenance  functions  in  the  Central  Control  House  as  defined 
under  Paragraph  4.2.2. 

3.  Once  the  computer  is  operating,  use  it  to  validate  each  digital  and  analog 
input  through  the  operator's  console  as  specified  in  individual  reactivation 
procedures . 

4.  As  each  actuator  or  control  valve  is  reactivated,  validate  its  operation  by 
activating  it  from  the  operator's  console  and  observing  the  reaction  in  the 
field  equipment. 

5.  When  all  components  of  the  system  have  been  validated,  load  the  applications 
software  and  do  a water  test  with  the  complete  system.  This  water  test  was 
defined  and  used  to  startup  Line  4 at  VAAP.  A copy  of  this  water  test  is 
included  in  Appendix  C.  A full-size  version  of  the  Water  Test  Plan  including 
its  check  sheets  should  be  included  with  the  documentation  assembled  in  the 
control  room. 


SE CTION  6 - RECOMMENDED  SPARE  PARTS 
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6.1  PARTS  FOR  FIELD  COMPONENTS 

This  section  lists  the  spare  parts  required  to  reactivate  the  field  components. 
These  should  be  procured  at  the  time  of  reactivation. 


6.1.1  VI  Valves 

• Bonnet  gasket 

• Felt  wiper 

• Teflon  V-Rings 


1 per  valve 
1 per  valve 
1 set  per  3 valves 


Number  of  VI  Valves  |)er  line: 


Size 

1/2" 

3/4" 

1" 

2" 

3" 


Number  (VAAP  Line  1) 
43 
2 
39 
8 
6 


Number  (All  Other  Lines) 
43 
2 
39 
8 
6 


6.1.2  V-4A  Valves 

• Felt  wiper 

• Teflon  V-Rings 

• Teflon  wiper 

• Spring 


1 per  valve 
1 set  per  3 valves 
1 per  3 valves 
1 per  3 valves 


Number  ov  V-4A  valves  per  line: 


Size  Nxunber  (VAAP  Line  1)  Number  (All  Other  Lines) 

1/2"  14  14 

3/4"  1 1 

1”  4 0 
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6.1.3 


F-45  Valves  and  Model  5310  Va  1 ve s 


• Felt  wiper 

• Teflon  V-Rings 

• Teflon  wiper 

• Spring 


1 per  valve 
1 set  per  3 valves 
1 per  3 valves 
1 per  3 valves 


Number  of  F-45  valves  in  VAAP  Line  1; 
Number  of  Model  5310  VAAP  Lines  4,  5,  6: 
Number  of  Model  5310  JAAP  Lines  4,  5,  6; 


5 (size  = 3/4") 

5 each  (size  3/4") 
5 each  (size  = 3/4") 


6.1.4  V900  Valves 


• Seat 

• Seal 

• Stem  seal 


1 pair  per  5 valves 
1 per  valve 
1 per  valve 


Number  of  V9000  valves  per  line: 


Size  Number 

1/2"  5 

3/4"  22 

1"  15 

1-1/2"  9 

6.1.5  Saunders  G2  Valve 

• Teflon  diaphragm  1 per  valve 

Number  of  Saunders  valves  per  line; 

Size  Number 

1"  2 


6.1.6  P Series  Actuators 

• Diaphragm  1 per  actuator 
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Number  of  actuators  per  line: 
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Model 

Number 

P25 

29 

P50 

100 

PllO 

13 

7 

X53,  X55  Skinner  Electric  Solenoids 

• 

Rubber  parts  replacement  kit  - 1 per  valve 

Number  of  valves  per  line: 

Model 

Number 

X53 

123 

X55 

8 

8 

Air  Set  BllOXR 

• 

Diaphragm 

1 per  air  set 

• 

Wire  mesh  strainer 

1 per  air  set 

Number  of  air  sets  per  line: 

61 

9 

Current-to-Air  Positioner  Model  69PA-1 

• 

Reducing  tube  O-Rings 

2 per  transducer 

• 

Cartridge  type  filters 

2 per  positioner 

• 

Wire  mesh  filter 

1 per  positioner 

• 

Force  motor 

1 per  8 positioners 

• 

Control  relay 

1 per  8 positioners 

Number  of  positioners  per  line: 

24 

10 

Current-to-Air  Transducer, 

Model  69TA-1 

• 

Reducing  tube  O-Rings 

2 per  transducer 

• 

Force  motor 

1 per  6 transducers 

• 

Control  relay 

1 per  6 transducers 

Number  of  transducers  per  line: 

30 

6-3 


J 


6.1.11  Microswitch  Model  4EX1.  EX-AR.  EXD-AR 


Switching  unit.  Part  Number 

DT-2R4-B6 

BZ-2R-P1 


Actuator,  Part  Number 
6PA5-EX 

Internal  lever.  Part  Number 
33PA1-EX 

Spring,  Part  Number 

33PA6-EX 

33PA7-EX 


10  (for  4EX1  and  EXD-AR) 
5 (for  EX-AR) 

1 per  3 switches 

1 per  3 switches 

1 per  4EX1  and  EXD-AR 
1 per  EX-AR 


Number  of  switches  per  line: 


6.1.12  Level  Transmitters,  Model  13FA 


Control  relay 


1 per  3 transmitters 


• Diaphragm  with  gaskets  1 per  transmitter 

• Feedback  O-Ring  1 per  transmitter 


Nozzle  O-Ring 


1 per  transmitter 


Number  of  transmitters  per  line:  3 


6.1.13  Buoyancy  Level  Transmitter.  Model  E17BT 


O-Ring  (for  the  cap) 
Mounting  gasket 


1 per  transmitter 
1 per  transmitter 


• 2 oz.  tube  flexible  sealer  1 per  transmitter 

Number  of  transmitters  per  line:  4 


6.1.14  Series  ElO  Transmitters 


Amplifier  (Part  N0143SY)  1 per  5 transmitters 

Detector  (Part  N0141LY)  1 per  5 transmitters 
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Feedback  coil 


1 per  5 transmitters 


O-Ring  for  sealing  cap  1 per  transmitter 


Number  of  ElO  transmitters  per  line:  66 
fi.1.15  Liquid  Level  Transmitters,  Series  E17D 


• Diaphragm  capsule 
Number  of  Transmitters  per  line: 


Model 


1 per  transmitter 


Number 


E17DL 

E17DM 


6.1.16  Pressure  Transmitter.  Model  EllGM 


Bellows  capsule 


1 per  transmitter 


Strainer  plug 


1 per  transmitter 


Number  of  transmitters  per  line;  6 
6.1.17  Differential  F>ressure  Transmitters.  Series  E13D 


Diaphragm  capsule  with 
gaskets 


1 per  transmitter 


Coarse  screen  filters  and 
gaskets 


2 per  transmitter 


Number  of  transmitters  per  line: 


Model 


Number 


E13DH 

E13DL 

E13DM 


I 
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6.1.18  McDonnel  aad  Miller  Flow  Switch.  Model  FS-7-SE 


• Switches  4 complete  switches  per  line 

6.1.19  Mercoid  Pressure  Switch.  Models  DAH-21  and  DAH-31 

• Pressure  Switch  Complete  Pressure  Switch,  Model  DAH-21 -103 

Range  26S  - 2 per  line 

(There  are  6 pressure  ranges  represented  among  the  18  pressure  switches 
in  each  line.  Rather  than  stock  a complete  range  of  spares,  procure  these 
switches  from  Mercoid  as  required.) 

6.1.20  Mercoid  Temperature  Switch,  Model  DAH-35 

• Model  DAH-35-103,  Range  7-2  per  line 

• Model  DAH-35-103,  Range  2-2  f)er  line 

• Model  DAH-35-103,  Range  6-2  per  line 

• Bulb  Number  2 6 per  line 

(There  are  25  Model  DAH-35  Temperature  Switches  in  each  line.  All 
use  Bulb  Number  2 as  the  sensing  element.  There  are  approximately  an 
equal  number  of  switches  in  each  of  three  temperature  ranges.) 

6.1.21  Mercoid  Level  Switch.  Model  401 E and  Model  301 E 

• Mercury  switches  2 for  Model  401 E per  line;  1 for  Model  301 E 

per  line 

6.1.22  Magnetrol  Level  Control.  Model  TF-63 

• DPS-1,  Code  S104  DPDT 

Mercury  switch  Mechanism  2 per  line 

• Housing  gasket  1 per  controller 

Number  of  controls  per  line:  8 


6-6 


i. 

■F 


r 


^ 6.1.23  Magnetic  Flow-to-Current  Converter.  Model  G96A 

• Seal  gasket  for  converter  2 per  converter 
cover  (1  seal  needed  for 
layaway;  one  for 
reactivation) 

* • Model  8120  Magnetic  1 

Flow  Calibrator  (calibrated  with  Bureau  of  Standards  references) 

Number  of  converters  per  line:  4 

6.1.24  pH  Electrodes 

• Part  Number  Q0104AP  4 per  line 

t 

Measuring  Electrode  with 
^ 20  foot  integral  leads 

• Part  Number  Q0104AW  4 per  line 

I Reference  Electrode  with 

20  foot  integral  leads 

I 

I 

I 

I 

I 

I 


G.2  PARTS  FOR  CONTROL  HOUSE  ELECTRONIC  EQUIPMENT 

The  spare  parts  recommended  for  the  control  system  when  it  is  in  use  are  listed 
on  the  following  pages.  During  the  maintenance  period,  the  stock  of  these  parts  should 
be  maintained  at  the  minimum  level  in  the  storage  area  located  in  the  Central  Control 
House  with  at  least  one  of  each  on  hand.  At  the  beginning  of  any  reactivation  effort,  the 
stock  should  be  increased  to  the  maximum  level. 

If  a user  is  found  to  keep  the  computer  continuously  running  and  maintained  during 
the  maintenance  years,  it  will  be  his  responsibility  to  keep  and  restock  the  spare  parts 
required  for  the  computer  and  its  peripherals. 

I 
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EQUIPMENT  MANUALS  FOR  SELECTED  NON-FOXBORO  INSTRUMENTS 


EQUIPMENT  MANUALS  FOR  SELECTED  NON-FOXBORO  INSTRUMENTS 


This  appendix  contains  manufacturers  literature  for  five  of  the  manufacturers 
supplying  equipment  for  the  control  system.  Pertinent  maintenance  information  for  the 
various  components  begins  on  the  pages  as  listed  below. 


Manufacturer 

Component 

Anderson  Greenwood 

3-Valve  Manifold 

Al-3 

Electro  Corproation 

Magnetic  Pickups 

A2-2 

Mercoid  Corporation 

Temperature  Switch 

A3-3 

Pressure  Switch 

A 3-6 

Liquid  Level  Controls 
Series  301 

A3-10 

Liquid  Level  Controls 
Series  401 

A3-13 

Magnetrol  Division 

Liquid  Level  Controls 

A4-3, 

A4-20 

Skinner 

Electric  Solenoid  Valves 

A5-2 

A-2 


APPKNDEK  A-1 


ANDERSON  GREExNWOOD  3-VALVE  MANIFOLDS 


ANDERSON,  GREENWOOD  CO. 


REPORT  NUMBER 

2-0175-68-7 


I 

I OPERATION,  MAINTENANCE  & REPAIR 

i 

INSTRUMENT  SHUTOFF  VALVES  AND  MANIFOLDS 

I 


I 


ANDERSON,  GREENWOOD  6-  CO. 


REPORT  NUMIER 

2-0175-68-7 


f 


I 


< 

I 

I 

I 

I 


1 SCOPE;  This  procedure  is  applicable  fo  single  valves  and  mulHple-volve  instrument- 
manifolds. 

I 

1.0  INSTALLATION  | 

j 1.1  Install  valves  in  the  system  with  flow  in  the  direction  indicated  by  flow  arrow.  I 

j If  no  flow  arrow  is  stamped  on  the  valve  body,  flow  may  be  in  either  direction.  ! 

I 

I 1 .2  Valves  with  weld  ends  to  be  welded  per  specifications  of  facility  in  which  they 

I are  to  be  installed.  ^ 

i 1 .3  Pipe  connections  must  be  mode  up  tight,  with  a thread  sealant  or  seal  weld. 

1.4  Manifolds  with  mounting  holes  shall  bolted  to  adequate  supporting  structure.  j 

; 2.0  OPERATION 

' 2.1  In  closed  position  valve  should  be  seated  at  4 to  5 ft.  lbs. 

I 

■ 2.2  In  open  position  valve  may  be  back  seated  at  approximately  5 ft.  lbs. 

j 3.0  MAINTENANCE  AND  REPAIR  j 

j 3.1  If  stem  packing  should  develop  a leak,  tighten  the  packing  nut,  the  minimum 

amount  required  to  stop  the  leak.  Overtightening  shortens  the  packing  life.  j 

3.2  If  packing  needs  replacing,  emergency  replacement  may  be  accomplished  by  I 

backseating  stem  in  full  open  position.  | 

i 

3.2.1  Remove  handle  by  loosening  handle  bolt.  j 

I 

j 3.2.2  Remove  packing  nut  and  follower,  then  three  packing  rings,  arxi 

washer . j 

3.2.3  Insert  a small  amount  of  lubricant  into  packing  covity  followed  by 
washer,  three  rings  of  packing,  then  follower  and  nut.  Tighten  nut 

I to  50  inch  lbs.  See  ossembly  drawing  for  approved  lubricant. 

I 

3.2.4  Install  handle  and  tighten  screw  against  flat  spot  on  stem  to  12  ft. lbs. 

3.2.5  Unseat  stem  from  bockseot  position  and  check  for  leakage.  Tighten 
packing  nut  additionally  if  required  to  stop  leak. 

3.3  If  conditions  allow  removal  of  bonnet  ossembly  for  repair,  it  is  preferable  to 
do  so. 

I 

3.3.1  Remove  roll  pin,  then  unscrew  bonnet  from  body. 

poMMtaa  -2- 


J 


ANDERSON,  OREENVOOD  6>  CO.  report  number 

2-0175-68-7 


! 3,3.2 

Dismantle  bonnet  assembly  and  clean  thoroughly  with  Acetone  or 
Alcohol . 

I 3.3.3 

i 

1 

Inspect  parts  for  damage;  particularly  stem  threads  and  ball  end.  i 

Replace  both  stem  and  bonnet  if  threads  do  not  engoge  smoothly,  ! 

3.3.4 

Lubricate  threads  thoroughly  with  the  lubricant  specified  on  the 
respective  assembly  drawing. 

3.3.5 

1 

Reassemble  per  drawing  on  page  4,  replacing  old  packing  with  new  ] 
packing.  | 

i 3.3.6 

Install  roll  pin  to  lock  bonnet  after  bonnet  has  been  properly  torqued 

into  body . 
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APPENDIX  A-2 

ELECTRO  CORPORATION  MAGNETIC  PICKUPS 


A2-2 
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& 


ELECTPO 


MAGNETIC  PICKUP  HANDBOOK 

5:’  0(i:i]i 

ELECTRO  MAGNETIC  PICKUPS  ' ' 


INSTALLATION 

.1  w nh  a Ihr  iMilfil  Mule 

M.vili-K  :!ii7r>  n■(|t|M■c'  a '4 1'NI:K  Ilircail 

Maiirw  :i(n()-A.  .m«i,  ,f(i:i(i.AN.  .'iaid- 

:ilHii-A.  :itl!:>-A,  .nill-A  ami  ;il  I I rmiiiiiv  a -IN 
I’NF'  tlwfail 

MoiIi'N  .i015-A.  3ol.»-irrii  .ioiti  .mil  roc(im'('  a V -I’-l 
I'NF  thirad 

Modrls  iOa.'i.  .'Ulaa-A  and  .XOati  miuiro  a '/  -40  NS  thread 

ihe  pj«-kii|)  intu  ihi‘  mnuniini:  .md  .idiiist  i.n  ,i  < 
an.-f  (.1  oo.')’'  l.rlut'cn  the  jii.U'  puM-  .iti  i itie 

.n  l ii.ii iriLt  device  Phis  i iearanee  is  an  .nhiti.irv  value  .m  ' 
ma>  he  .dfered  .is  (•< >ndil i< uts  ri'iiuire  Output  vnltau’e  de- 
cre.iscs  laptdiv  vMih  incre.iscd  cle.iran.  e Ij»ek  the  ku.. 
sc«  iirclv  111  {•Ms|fj.,n  with  ihejani  nut 

i-'iinecT  the  (nckup  output  tn  vnur  instninieni  "i’ cun! tohin^ 
dev  jee  i Sec  di.iu'i  ani's  {i»r  cahle  cotini'ct  i at'  • 

ADJUSTMENT 

Idle  i.nlv  .elaisfnient  rcijuired  is  the  rjcai.in.c  ficfwc.n  the 
pickup  .md  the  .ariuatiriL:  niedmni  Make  sure  there  js 
sufficicnf  clearance  to  juevent  d.irn.uun.:  tlie  fuckup  '.'die 
I e«  • 'iiiJiienili’d  pf'iceilure  is  tt»  .uKaUve  jackup  untii  .t 

t«»U(  hes  the  .ictuatmL:  device  -uhlie  .il  I'cvl  > then  tMi'kiilj 
<•11  the  pit  kuf»  hv  a kn<>vvn  .iniciint 

'Idle  '1  thread  adv.inees  ndnii'  pcrtuin 
The  thread  .idvances  tiaaa"  per  turn 

The  ‘s  -Jl  t bread  adv  atices  ona'’]ici  tui  n 
Phf’  ’ 1 - pi  thread  .ids  alii  es  PJ.d"  per  t urn 

Phe  (lutput  ot  the  pu  kup  varu‘s  mversclv  with  the  « Iearan*  e 
{'*r  .1  LTivcn  'ijieed.  fherelore.  tur  m.iMMiiini  i»u(pui  unc  the 
siu.dlesi  ciear.ince  pnsvihle  In  must  appIcMtioiis  the  pi- kufi 
-'Uf[iul  is  more  than  .eieiju.itc  In  these  in''iari-  e«.  thcoiMput 
Miav  he  re-lticed  hv  m<  riMsue.-  i he  i icai. mce  -Sec  .u.c-hs 
"htt iidv  .,nd  “h'MitH  I 


GENERAL  INFORMATION 

Phe  I.I.ffPlP)  luaLinetii  pn  kiiji  will  pt-.-hu--  i v-.pa  .• 
•utput  when  an\  in.i.'nefic  m.iteti.d  tn.Acs  ne.n  tie  pole 
piei  e at  The  enti  -u  the  pu  kup  i he  •■M  itiiu'  iiMUiii!  u.-n 
fie  ir«.n  or  steel  whiih  is  ,illr,i«»ed  hv  a iii.icru  t I his 
in-du-los  .til  • asf  mu's  l-ars,  i-a  ciru's  .in-i  sh*‘ei  sti-el  w .um  the 
e\cepti..i-.  .1  .•  lew  ol  Ihe  si.MlilesK-.rccI  allow  a|  .,|i  ao 
Mot  MM.-n-  ii-  U hen  d is  desued  .'P»  iil»  t|.  J...J  .. 

M oin  -f<-v , ■ - UMife  « if  t.i  .is<  alummue.  o’  . a h-  ' tr  i.  • i 

iiiefaN  1 st.fi  vcieu  oj  s(uc  m i\  t . ih-i  rt<.|  ai  M . i.  e 
macnef:  - - . ta|  ,'..t  r\<  ifinj  the  pn  kup' 

I ho  o I era  • p,,  A h.d  »■.  1 n,.\\  r.  , 

ir,.  n*'.  s..  n-.  pi.Ais,..M  j.  .'.tut', 


eiri'Uils  ui-  pallis  Is  riecessai  L Anv  dev  lee  wh.cti  pioilia  es  a 
dvn, iMiie  df<eoniifiuil>  o|  iii.icfietic  maleri.i]  in  the  fii'kl  of 
the  plekllp  Will  prodti-  e .itl  ele.  Il  |i  .d  Vol!,,.e  ddlls  m.n  I - 
a vjhr.itiMc  surhKe,  iiiovinj  h.jr  • rank  . e.ii  i«.'fh  wtieel 
Sjiokes  oi  a steel  s<iew-hiMil  llloUlil.d  .11  s..na-  Mi-.Vin^ 
'•III  hue  While  the  pukups  UMV  he  e\<||..|  h.  a kevw.iv  oi 
• l ska  m .1  Wlleel.  Ihele  |s  to  he  .,J:  l.r.W  a f it  e.  1 haik- 

eiound  si-i\.d  due  to  vaivin^  derisiiv  or  ec.-enr ri-  jt.v  .ii  itie 
m.ileri.d  It  Is  heller,  iherehae,  to  e\i  ile  tile  ; a ivuj*  Iioji; 
.1  pioirusion  (.n  the  surlacv  'Ihi-i  plan's  tiu‘  pi«  kijjj  .it  a 
lel.iiivelv  eiea!  dist.mee  tiv-m  t lu‘  ni.deri.ds  ‘.twt'.ri  e\. 

■ it.ition  piTi-Mis  .in<l  It  IS  less  liKelv  t<*  pick  up  strav  sj.n.ds 

OUTPUT 

I he  Id  d-.( 'Tlil  ) liutcilell.'  pukup  Is  r lie-oj.,  turn  ;e  ,!e\  J.  f 
Ihe  tiuiput  volhi.e  def*ends  on  the  rati'  nj  eh.irue  in  its 
:u.i-:netu  licl-1  Idieic  ,ire  three  hietois  inv.dve.! 

1 The  periphel  .il  speed 

J llle  si/e  oj  tfu'  ue.ir  teeth  or  .IctU.dnK  nil's 
'•  'I  he  djst.iMi  e .iw  .!>  1 ri»n.  the  pickup. 

1.  fERtfHERAL  SPEED  When  c.ilculat ihl;  the  jm-i  ij-heral 
^I'cetl  el  a I^e.ir  it  is  neei*ss;,rv  to  know  the  outside  ,|iamefei 
'd  the  .-ear  II  tius  c.m  t lx'  lue.isui ed,  it  niav  he  loun-l  hv 
dividino  ih.'  nuinlxM-  oi  teeth  - 2 hv  the  pitcti  Thus  a 
/•''-tooth  Jd-pUi  h ceav  W'^dd  In'  “S  - 2 2u  >>1  1 itiehcs  m 

di.imeter 


Idle  niipiM  voli.i-e  v.ines  du'e.'tlv  Willi  tile  spe,-!  in  .1  ne.iih 
line. II  m. inner  Vaivitii:  the  l ie.n  an- •’  pi--dut«'s  .m  iaitpui 
\‘'lt.iL:e  vaii.iiiori  leiiilni^  P-  hi*  nuerselv  piopinti.  nal  t--  the 
ie.iraui  e s.jiMred  With  eithoi  ].i.  li-r  held  »on«»,,ni  the 
"Ulpm  will  hi*  entiielv  e..nrrol)e<)  l.\  theothet 


2.  GEAR  SIZES  Phe  tooih  si/e  is  usualh  in-h'M'e.i  hv 
I d A ^l  1 . 1 KAI , I’PId'l!  **)■  m ii-iiiiiion  U'a  < - i-i  pit>  It 

‘ Il  a III  pit*  h oi  a Ji'-p-t  h '.re.u  ! hc  t •■  ■k.  jv  ' . 

’ 1"'^  pii'  h nuMiheis  .nu!  'lu.ill  h-i  hiah  pit' h tiavitx  n 
I - I iiist.m.  e an  S ).it.  h • -n  In  - \ «'r\  In  i . e teeth  me  i an  m. 
'k-'Ui  • I th  an  ineli  It  i-i;  « .-fit.-i  te.rute-  pon  the-.jf- 
sek'  eu  .limleH'lu'e  wliilc  ^^pM.•||  le.an  '*  . i-i;.  al-id 
N in.  h oil  t i-nici  s 


\\  ii  h .m\  "iv  / n spee-l  .md 
:■  av  I'l  ..inpid  w ill  rev  ; • 

. « 1 11  i\ . I ml  mile  uia-  . 

!:•  I I i o:ta«t-  1 1 ,ih-  n-.'  < 
o tnl.le  .Ipp'..  e fi  1 , M.,  . 

. h-m  "I  Ilf  • Pill 

' ’h''  I'ol/'  • .■  - .h>|  t|  / 

‘1  U.  'hi.  . I . 


• I u 111/- trie 
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electro  products  laboratories, 
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OUTPUT  (contd.) 

modified  pole  piece  shapes 

U'hcn  iismc  uriirs  with  linor  than  •.;ajrnuni  pifi  h Uir  { !■**• 
irt  It'd  <>l  a )n\W  n'i:r.  1m  .i  r..ni'  mt 

rhiM’l  oih.tpr  tn  •tlfvct  -.onn'  nl  »h<'  ^■«|iat:r  sfii.wn  :n 
TahU'  I 


CCN  Ak  - 

POvf  pf"C  C; 


c5^ 


h y y ^ 
\ 


PtTCM  Gf  AO 
OO  » Nf 01 


TPk. '^CA^to  Ch  Sf ^ 

Shaped  pc*€  ptct 


P'9ufe  2a 


Trqurp  2 


ri^urc  2B 


In  2 alK»\<'.  it  is  slmsMi  hM\v  luttuni:  <»r  lilnv^  a 

pirt'r  tu  a smalh-r  end  ai'«*a  <an  fKTrr.it  use  nl  a L:«'ar  uitli 
tjmu-  !»«ah  V.ml  area  is  vnUeM  in  dMenninniu  ainMuni  m1 
Vf^llaue  vs  hu  h ma>  ho  L’onrrated.  A sharp  fmint  Kijjuro  2A 
utters  uToalls  rctlueed  voltaj^e  and  mas  he  worse  than  a 
r>Jindncal  r-nd  if  the  i;ear  is  not  e\treniel>  line-toothed.  A 
l>lunt  rhisel  jxunt  such  as  dlustratcd  in  Kiizure  2R  ran 
pruduee  ninth  more  voliaee 


TYPICAL  PERFORMANCE  CHARACTERISTICS  FOR 
COMMON  POLE  PIECE  CONFIGURATIONS 


CONDITIONS  OF  TESTS 

<M«'tU«*  •(■••••d  .«!  •I’-O  ' h«  d •.'twt  ,•  • 

».•  !\\»  I 11  *•  -I  <»»d  IK.I*'  I . . . • r * 

\f  I'l'I . ( ‘h-u  ,H  j - li  >-  t • pi 

.A. It  I l-'i  .ill  pit.<ti|.  ii..n  lino- 
'ir:if»h  JM  vh'tus  flu- r<  ' Ptundi 

-h.*P**d  ' nd  nul  the  eMnu  i'  *hup»  ; 

.1-  Vup.t  piMilo'  ••I'-  \mO  f|.  I-  • 
tppros.*:.  »t«  1;.  jv-pn.l;  .j 
I'Ut  • uruh  1-  .il  • h Ip*  a-. 'll*: 

shat*'*  f !'  uPh  •<•♦!»)  ..n*’  “ 

'h.ip*'  'i:*  ! ' '•■•II* 

hut  th^- t h up  . 


O'M,  ,p 


• *h*-  * V Ilf'*!;  I 


I vImj..  , ..J 

• I • **1  jtupp*  n 
h-i  p- . '.-1 

•fr*n  1 
'.h  . 

,n-l'.  it  -t. 


CHISEL  SHAPED  POLE  PIECE 

.\(l\atitHt:e  iliL'her  *»utjjul  voliai:e  lor  i:j\en  si/i*  urar 
teeth  than  ''otiieal  shaped  i**,le  fiieeiv 

l>isad\ iinlaue  iJiKutilt  iuadiU'*t  -pa*  in.’  **1  pu'knp  v'- hh- 
*iul  upseiiin.:  ,irieni.itiun  *»l  ehi-el  p«>ini  uiih  resp,*,-!  i.i 
^ear  teeth 

CONtCAL  SHAPED  POLE  PIECE 
\d\aittaKi‘s  a»  Slia|,e  Is  e.isil\  jaudiu  eil 

Im  rukiip  ni.i\  h#‘  snewe'l  in  or  uiii  tu  de-.iretl  sp.ieifi- 
wvdiuvn  pv»*hlt  ni  *.l  p*.k'  pU‘i  e ui  ientatiun 

Pisath atitaues  at  L-'Wer  output  \*'ll.»i;t*  lur  -:iven  sj/c* 
Ue.ir  lh<in  with  a t hi«*el  -h.tpetl  5«»!e  pieee 

l>‘  Kirl  dianieier  is  mth  a)  m detennininL:  aniuuni  oI  v*)MaL'e 
uliicii  ma\  hr*  i'ener.itr''i  f’hvskal  toir'ratx’ev  un  end  dia- 
meter and  iH*!!'  piece  pi-Ofituin  len^'th  h<‘e*»nie  e\treinel\ 
ti„:lil  inakniL:  il  <lillieuit  t..  produee  a unit  \Mlh  prediefahU* 
output. 

LOAD 

These  pickui>s  will  tleJner  'iiaximum  |v,\\er  to  l«iads  «»1 
l.tKiO  to  l.aOd  <ihms  b\\v  niaMUium  voltage  the  load  shouhl 
he  lO.fXK)  ohms  ormer.  '>r-e  L'l'aphs  -fi9  001.  t>9  002.  (iHtih.’?. 
and  ()9.004.i. 

WAVE  SHAPE 

('loars  with  10-j»itch  teeth  -ir  smaller  v\i]I  prrxlutc  a near 
•‘ine  \\ave  uutput  Larger  teeth  ur  proieetions  having  lari:e 
spar'os  hetueen  thr'm  will  pioduee  a series  uf  puUos  havint; 
\erv  sharp  ix'aks  at  Unh  •'••'ifive  and  ne.:a?i\e  extremes 

_p’CK*..p  : 

Xr 

o 


'See  Injure  .'i  '. 

p.  :kup 


r- 


OUTPUT  Of  P.C*(l-P  OUTPUT  Of  P'CKUP  2 

^ q-  e 3 

(liMpnl  w.iviImi;;.-  ;]udiued  h>  lit)*'  .tfid 
CM., I v*..f«iMlh  ••»  I ' 


A pvATmo  MAS'.  . * T i/aung  ma*,^ 

® • . p ^ PiCr^uP  2 


s 4 

’ )'!’  r.ip  - rip  *',  • ’w  u x,/i  H 


A2-3 


OUTPUT  (confd.) 

Thi‘  <»p!imnrn  si^c  anM  sparin'.'  f c tho  maximum  out- 

put ol  ma^^notir  pickujis  is  shown  in  t'l.'uiv  1 


A 


B 

C 

0 

E 

F 


Dim«niion  o(  top 
of  tooth 

He»9ht  of  tooth 

SpAce  bctwoen 
topth 

Didmctef  of  pole 
prcce 

Clearance 
Gear  Thicknats 


MAGNC^'C  P'GXo® 


In  F’luun*  1,  the  f»ptinmm  dimensKm  '4  'A*.  and  <C’i. 
arc  mven  as  they  relate  to  iD*  the  rhanu'ier  (»l  the  {K)Je 
piece  of  the  maumetic  jiickup  heinc  U'^od.  The  optimum 
relationship  for  maximum  output  is  as  lollnws. 

<Ai  equal  to  or  iircater  than  ‘D> 
e<iual  to  or  greater  than  iC' 

<r»  equal  to  or  creator  than  three  time^  .Di 
iK)  as  close  as  possible;  typjcall>  005"  or  less 
<K»  equal  to  or  creator  than  « D ' 

The  above  ronficuration  is  not  available  m a stork  ccar  but 
it  is  seldom  necessar>‘  to  have  the  maximum  output  Ver\ 
close  tfj  the  maximum  out{)Ut  ma\  he  ^’cncraied  by  conven- 
tional stock  pears  if  the  tooth  width  A Ficurc  1.  is  ecjual 
to  or  creator  than  the  pickup  {K)le  piece  diameter  "D  ",  Gear 
ihicknos'i  IS  not  critical  as  lone  as  it  is  equal  to  or  creator 
than  the  iMde  piece  diameter.  For  ca>e  of  aUenaxent.  the 
thickness  should  lie  2 or  3 times  the  piece  diameter 

The  spacinc  between  the  ixole  piece  and  am  macnetic 
material  tietwecn  "dweir’  periods  should  be  equal  to  or 
creator  than  the  fKile  piece  dimension  These  conditions  are 
af>f)n»\jm.'ited  when  usme  a standanl  cear  with  teeth  havinc 
a diametra!  pitch  of  H or  less.  Such  larce  tooth  cears  are 
necessao  only  when  maximum  outffut  is  desired.  A small- 
toothed  ceai  is  usually  satisfactoi-x . A 20-pitch  cear  pro- 
diu-es  a useful  outi>ut  at  surface  si»eed>^  of  10"  per  second 
or  over,  while  at  hich  sj>eeds  a 96-f)itch  cear  ma>  be 
sal  i^factory. 


T 

able 

3010A 

3010AN 

3030, 

3030-4N 

3016HTB 

3030  HT8 

3015A 

3053 

3110A 

3016 

3056 

MODFl  = 

3040A 

31M 

3010  MTB 

3025 

3045A 

3055A 

POLE  PIECE 

106" 

042' 

OlAWEEER 

Ig?" 

iblind) 

106 

093- 

IchiseO 

040" 

Recommpndpd 

Ci“ar  S'/e 

< 

O 

T A G E 

AVAIL 

A 1 L E 

6 P.lch 

!00% 

100% 

100% 

100% 

100% 

100% 

8 P.tcd 

61% 

96% 

100  , 

100% 

98% 

100% 

IC  P tch 

60% 

89% 

lOO'-. 

1C0% 

96% 

100% 

12  Pted 

76% 

81% 

ICC' 

:oo% 

94% 

100% 

16  P.fcd 

30% 

64% 

60', 

;o.o% 

90% 

100% 

20  P.tcd 

15% 

46% 

’O' 

80% 

82% 

100% 

21  P.lth 

29%. 

60  •• 

60% 

72% 

100% 

32  Prch 

9% 

20'-. 

30 'o 

47% 

90% 

J9  Pitch 

3% 

;o.. 

5% 

15% 

60% 

In  Table  1 aUwe.  |>de  piece  diameters  <i(  the  various  models 
«»f  Eloctni  macnetic  pickups  are  given  with  gear  pitche^^ 
recommended  f<ir  maximum  ouput. 

3.  DISTANCf  AWAY  MOM  THi  PICKUP  Graph  69  037  and 

6‘h03S  .show  ihe  nfiproximate  |)ercentace  of  voltace  avail- 
able with  diflereiu  >p.umcs  umdc  .005"  us  a standard 
clearance  for  output. 


C^AvfV  ...  ...  MOlt 


A2-4 


A mu»ns  ha\  UV4  an  ajua *•  , .t.;**  ilwt'll  tunr  ‘viU  I'im- 

tliifo  a >liaip  {n>Mli\o  pi'ak  uhan  .ippr'*a»hini:  lh<*  pnkup 
and  a sliarp  nr^aiivo  iK'ak  ^^^an  «St'o  licurt*  I i 

'I'ht‘  |M)lai'i!\  rrlatiMn«x  fna>  }«»•  • *v>-r'‘r*|  h\  rf\ rr*'jnu  the* 
}»h  kiip  U'.nK 

NON-MAGNETfC  lARRIERS 

I'hv  inamu-nr  pjrkiips  ina\  !<«•  . \-  in-.l  thnniijh  ihiri  *-ft  n«»nN 
*•1  am  nun-nu'l.illii' sui^lancr  With  n**n*r]i»*lallir  y»‘pai 
thi-  output  \m)1  Ik-  atli‘('tr<)  «>nl\  nx  rh<‘  iru  rra-.r{l  rlcaran'  t- 
due  tt,  the-  ihiekness  nl  tin*  u'.afcjiai  Meiallie  srparafois 
l'el\s ern  ilie  pickup  arni  the  aetu.dinj  nte.ius  nia\  j-e.luee  the 
uipuf  .»ppreejah|\ , ilependjn;^  n ele.  jrieal  eondueti\d\  ol 
tile  ni.iti-n.i)  iSee  lieurea.  i 

riu-n*  t>e  a )n  laitpul  ir«  u^  tu..  Kn'*i  theic 

v'di  Im'  a Jc'Ss  heeaU'-e  the  pnkup  ' leaiariee  h.J'^  been  in- 
i nMved  t.\  ttie  thiekne'^s  >>1  the  't  pai.iiirn:  ni.nerial  'riu- 
feduetjon  o/  ouiput  ma>  he  nun>r*'a/ed  li\  insertin'-:  a sfdl 
s?«-el  pm  fhiouu’h  the  non-jnaL:nelii’  metal  anil  presMiiL:  the 
pi'  kup  poll*  piece  auMinsl  ihi''  pm  'See  Ijouiv  h.  • 

The  see<md  laetnr  is  the  odih  eui  rent  elle«-t.  When  a pickup 
is  e\eUod  throuuh  a nudallie  wall  the  metal  i>f  the  wall 
lM“hav(‘s  jik<'  a shorted  turn  inserted  between  the  pickup 
and  aetuatinu  rieviee.  currents  are  induced  in 

this  v^.dl.  These  create  a secnndnr>  mairnetjc  lieM  ofiposinu' 
that  nl  the  exciter  and  reduce-  the  eurreni  in  the  pirkuji 
Thus  shorted  turn  efiect  is  ot  oni>  ntinoi*  imix«rtanre  at  low 
frepuencies  tiut  l)ecomes  ver\  sen. ms  at>>\e  r>  or  (>  kiv  At 
this  {Hunt,  the  outi'ut  t)ei;ms  to  droj.  off  as  the  speert  is 
iiK-rea-efl  but  ouifHit  seldom  drops  r..  ^epo. 


AMIIENT  OPERATING  CONDITIONS 

Ihekups  ma\  W ojH  i.itjMl  undi'i  ‘onditions  where  oil  v\,it*i 
or  fit .n*eori nvi\ »•  Iii|uid-  are  ftresent  C’are  shouhi  \h’  taker 
t'»  -ee  that  tin'  i.infieeloi  i-  -eate<l  bv  t .ipmt:  or  ol  hei  means 
While  Ihe-r  {Mi  kups  aio  -o.ilod  aijainNl  moisture  etc  .in-i 
Will  Usu.dK  If  h-lafiil  pre-siiie  o|  sexerai  atino-phei  t-s 
tb«  \ aie  fioi  !i»i  hikdi  pressure  work  SjMMia! 

pifkiJps  tan  Im  piovnlrd  Itir  hieh  {iressure  eonihtn»ns 

SiantlartI  |Mt  ku|»s  will  o{H  r.iti‘  at  amlnent  !em{>eratuves  up 
|o  iiiljri'K  tlOa'C'  I 'rhe  HIM  senes  and  3b5r)-A  pickups 
W iM  o{H-i  al»-  at  ambuMU  t»  m]xU  .itUVes  U]»  to  IMi  K i 212  ('  • 
Tho  .'lUMi  -ones  will  t«}»erafe  at  .imbient  temperatures  !«» 
SIM)  K . d2T  t ' » 

WARRANTY 

Kl.KtTHO  PKOltriTS  I.AIU)HAT()H1KS  warrants  each 
l»irkup  nianulac  fiiretl  bs  them  to  be  Iree  ot  tle/eets  in 
maitu’ial  .md  wt>rkman.sbip  for  a {Muiotl  tii  t.ne.\ear  Ironi 
date  of  sale  to  «»ru:mal  {)urchaser  We  will  re{/air  or  rc{>laee 
at  no-ehai'iie.  an.\  |)icku{)  returned  to  the  factorx  and  lU  ui- 
mined  l»>  us  it)  lie  defectjxe  PirkU|)s  b»und  to  be  tiama^red 
ttr  when  reason  for  delect  is  n<»t  the  ft'ujit  of  the  manufai  - 
furer,  will  be  rf’i)lacod  at  standard  costs 

If  returnmu  picku/)s,  pack  carclullx  and  ship  {)rei)a]d 
Knelose  information  as  to  reason  for  return  and  he  sure  to 
include  xour  return  address 

CABLE  CONNECTIONS 

EPL  CABLE  assemblies  30  N 30*NL  32-N  30N  BNC 


Stand, ird  single  wire  shielded  lahie.  Pm 
' A ' mounded  to  shield  anti  to  eonnetdor 

OTHER  POSSIBLE  CONNECTIONS 


'I'w.  ■ w II  »•  -lue kit'd  I ahle  Pm  A '.'i  • »un.lo.l 
to  -hu'ld  .md  ' ..nnet  tttr 


I’l.ifm.-  .1  I'anu-r  U-tvseen  tl>  nU{i  .ind  ihe  •■mMim' 
mo  tn-  I-  -oinetimes  desir.dil*'  ei-e  n|  the  [Most-nt  r i>i 
undo-u  ibJe  lirjuids  or  lmsos  t.|  ( se.d  .i.'.nii'f  pre-stur 

'sti*  h }M-..edure  will  al-o  pii"  • ■ ..wiie^  .m  .o>>im»l  ib*’ 
|.e  k 1"  '■  'C  « Ol ilim: 

STRAY  MAGNETIC  FIELDS 

I b»  '•  p 'KUp'“  .III'  \Xoi).Nhl*  -fl'.t'  iA»  opt 

f I M.  -o  tu.  b m i\  bo  jfi  fhi  • . 'pn  • nioi.ji  hi-  h mio\  . ~ 
Co  • • po  ;i..;o  |Mo«o  \ oM  .1  'o  . , .1  pip  I-  ■ 

TO  • •?  p fi  . proo.up|..n..  ,ii«  . norovH.iM  l;  o..^,,,^,., 

» \ ^ ri  i.lx  -t I Mfi.-  \t  ■ fj-  I . ' • • ■ . .il-  .iio  1-  rv  '.v  ft  f - . bo 

’•  oV»  tfio  pj.  i-up  't>ou!.j  • ! ,1  --  p "'b." 

r-  ••  'ro  -ouirr*  '.f  iMv  oj  h . {n 

♦ f*o  .l/T'otj/t  ] ;joM>  "I  I *1  ■ '•! 

'*  • • /.r  _■  {..  ’ :»\ 


Output  ( cop*  d. ) 

OUTPUT  CALCULATIONS 

I’hf  I.  !!• 'U  III.  Ill 'iiu»  ■ iM]  >1)  t.’Miri  Imn  |'r«'|i.ii  f'l  I » '-IS »' 

•JlUi  U . .lit  ul.illMlls  o| 

! I ir.ll  ."SI,  I "s 

J lit-. II  Siui.ii'i'  Si'i’imJs  • in  I ij.hi  r.il  SjhmmIi  Iruiu  K1*M 

' h \p«  » u*il  »•'' .it  \'.i I ji -U"  Spt'fils 

I !• 'n  I ifiuM  .itnl 

I determination  of  gear  Size 

i-  > <r  I hr  . M i' t ' r irt  III  .M  > It)  .1  ill  'M  il  I . 'iiiit  III  .ipplx  .il  i>  iii. 
Ihr  Mur;  ht  I ..|  1.  . Ill  III  tlir  'i  .11  '!i  >‘iM  hr  .1  Iti.i\..:ittni 

l^lrlllM'  I"  T. it'll  I \'»'.|  will  . Ih.ll  l«»r  llir  ■ lf.lli’'-I 
• in  .ipplH  .iti'-n>  tlir  ^t/r  i*l  tlir  Irt  Jli 

'■h'Miiil  il  •!  i-r  li-'.N  tli.in  Ji  (ti.iini  ti.il  pill'll  pii  titc  sin.illrt 
pu  kup'  '.ui.'/t-Ai  11)1'  l.n.;rr  pi -iv  it*ijvm'r  n l;ir,:rr  >i/t'il 

i<*iith  l"i  in.iMinuni  Milt.ii'i*  cutpni  Xulr  ih.il  .i  rl  12 

il  1.1 -til  1 1 .il  pit«  1 1 li.i'.  I he  vm.ilK  -.1  to  ilj  i hP  \n  ill  lltu' . 

Mlitpul  iKun  Ihr  Sri'U  '.  pu  kill  ' 

N'-ini'-i'.iph  I'Mlunin"  « 1 ».  i2i  n..l  -•  .irt*  U'.i-il  in  ilflriniiiU' 
itu-  I'i'l.il !■  •n-'lnp  hi'iwt'rri  di.iinctiMl  I'lti'li  imnihrr  "I  inrili 
.iMtl  nu’snlr  ih.itnrfi  |-  in  n piii  h iii.iTrirn  ,n  .1  I’-sini; 

.1  '.n-.n^lii  i*iLv.  ^■l•nnr.•1  jm  :n!s  i.n  .\n\  lu..  n|  f!u'  <’"luinns 
ii'pr(".rnt inu  kn*  un  nu.miiiir’s  TIu*  mi.-rxi'ci i. -n  nl  Uu* 

.■u<l  tho  third  column  uiH  Uu'  drsivi'd  vaHic  Knr 

rv.tniplr  II  a .Vini’h  OP  i:rar  'Ci.l  .ii  ha<  HU)  trinh 
icnl  I*  ii  f.in  In'  dt  tc'rTninrd  tmm  (V»liirnn  »2i  Thai  it  \Mil 
In*  a 2'!  dianii'iral  pilch  ;:c.ir  Or  ;:ivcn  a kO-tonlh  ^.'car 
‘ii'l  1'  ni  21  diamrtral  pitfh  •r,.!  2».  it  can  I'O  ilotcnnincd 
tImi  the  <T  p will  lie  apprnMMiatcI.v  2 7 inchc.'^  Irnni  column 
■ P Sinnlarlx  uiih  uivon  diamctc:  and  piti'h.  the  numlH'r 
"1  trcTh  in  a coat'  can  he  dctr-rmincd  Thi*  ucar  toi'th 
lUu^tv.iird  with  the  nnnv'ur.ipn  .arc  -irtnal  si/c 

2,  gear  surface  speeds  FROM  RPV  OR  PPS 
t.‘’'nni  Tin.:  ihr  appr-priaic  p nn*  n ihc  .:oar  than  i-iei- 

cniumn  ''O  and  Ihc  'halt  xprt  d m P rr  lU’S  *0'  and 

rMcndinj  this  line  fn  the  surlacc  <;>ccd  c*  lunui  'tP  will 
dr*t  nrara  Mic  >.u:facc  '(k-c*!  (•!  the  ri-.ir  in  inches  secnnil 


hni  r\aiiiple  A 2 diaiihlri  ..,i  ir.,1  i luriiUi  ' il  - 

lU’M  icol  p h.i>  .1  ^Ul'larc  >pr*  1 • .J  2i  I pf'C  srcund  * • "1  ' 
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ELECTPO  OPERATING  INSTRUCTIONS 

MINI-TACH  MODELS  75399-75407 

GENERAL 

The  Electro  Mini-Tach  is  a plug-in  Frequency  to  DC  Converter 
designed  primarily  to  accept  inputs  from  magnetic  pickups  and 
to  provide  0-lmA  to  drive  a meter,  or  0-5V  DC  for  other  ap- 
plications. Nine  standard  units  are  available  to  cover  the 
full  scale  input  frequency  ranges  from  50Hz  to  20000Hz.  These 
models  are  packaged  in  a high  impact  plastic  case  on  a 12  pin 
industrial  plug-in  base,  for  ease  of  installation  and  replace- 
ment . 

MOUNTING 

The  Mini-Tach  models  plug  in  to  the  Electro  Model  58390  socket, 
which  is  held  to  the  panel  by  two  screws.  The  socket  provides 
screw  terminals  for  connecting  wiring.  Details  are  shown  in 
Figure  1.  Mounting  orientation  is  unimportant,  but  the  top  of 
the  module  should  be  easily  accessible  if  adjustments  will  be 
made  when  installed. 


WIRING  CHART 


TERMINAL 

1 FUNCTION  1 

TERMINAL 

FUNCTION 

1 

NC  i 

12 

NC 

2 

NC 

11 

NC 

3 

+12VDC  Output 

10 

0-5V  Output! 

4 

COMMON  j 

9 

0-lmA  Outputj 

5 

AC  LINE  j 

8 

Input  Signal! 

6 

AC  LINE 

7 

- - 

Input  Common, 

OPERATION 


Apply  power  and  an  input  signal.  The  unit  will  then  furnish 
an  output  which  is  linearly  proportional  to  frequency  over  the 
range  of  0-lmA  or  0-5  volts.  Both  outputs  may  be  used  simul- 
taneously subject  to  the  following  conditions: 

A.  The  load  resistance  applied  to  the  voltage  output  should  be 
greater  than  50K  ohms. 

B.  The  load  on  the  current  output  should  be  present  continu- 
ously. Therefore,  if  the  current  output  is  used  with  a 
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portable  or  switched  instrument,  the  output  should  be 
short  circuited  when  the  instrument  is  removed.  This  can 
be  achieved  by  using  a shorting  jack,  or  switch. 


C.  The  unit  should  be  recalibrated  with  both  loads  applied. 
Factory  calibration  is  performed  using  the  current  output 
only . 

The  voltage  output  may  be  used  alone  with  any  load  resistance 
exceeding  5000  ohms.  The  output  ripple  will  increase  as  the 
load  resistance  increases,  especially  with  the  low  frequency 
models.  It  is  recommended  that  if  the  load  resistance  exceeds 
50K  ohms,  the  current  output  terminal  be  shorted  to  common  to 
provide  a proper  termination  for  the  output  filter,  and  the  unit 
be  recalibrated. 


When  used  with  a magnetic  pickup  speed  sensor,  the  input  fre- 
quency is  determined  as  follows: 


F = RN  When 

60 

F = frequency  in  hertz 

N = number  of  teeth  on  the 
rotating  actuator 

R = speed  in  RPM 

Thus,  it  is  convenient  to 
F = R. 

use  60  tooth  actuators,  since  then 

SPECIFICATIONS 

Input  Signal 

1 volt  peak  positive,  any  waveform, 
to  22V  RMS  or  10mA  max. 

Input  Impedance 

2200  ohms  resistive 

Output  Signal 

A.  Current  output  - 0 to  1mA  DC 

full  scale  into  50  ohms  load  max. 

B.  Voltage  output  - 0 to  5VDC  full 
scale  into  5000  ohms  load  (min.) 

C.  Output  is  directly  proportional 
to  input  frequency. 

Power  Supplied 

12.6V  DC  at  10mA  to  supply  active 
sensors  such  as  Di-Mag 

Power  Requirements 

115VAC,  60Hz  3 Watts 

Line  Voltage  Stability 

A 10%  change  in  line  voltage  causes 
an  output  error  no  greater  than  0.5% 

Linearity 

Within  +0.25%  of  full  scale 

Accuracy 

+0.5%  of  full  scale 

Temperature  Range 

-40°F  (-40°C)  to  +162°F  (TO'C) 
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FREQUENCY  RANGE 


MODEL 

STANDARD  RANGE 

ADJUSTMENT  RANGE 

75399 

0 

- 

50 

45 

100 

75400 

0 

- 

100 

90 

180 

75401 

0 

- 

250 

180 

750 

75402 

0 

- 

500 

450 

950 

75403 

0 

- 

1000 

950 

- 2000 

75404 

0 

- 

2500 

2300 

- 4500 

75405 

0 

- 

5000 

4500 

- 9000 

75406 

0 

- 

10000 

5500 

- 20000 

75407 

0 

— 

20000 

10000 

- 40000 

CALIBRATION 


The  Mini-Tach  may  be  calibrated  or  adjusted  by  means  of  a 
multiturn  potentiometer  accessible  through  the  hole  plug  in 
the  top  of  the  case.  Connect  a known  frequency  of  at  least 
1 volt  peak  amplitude  to  the  input  terminals,  and  a suitable 
indicator  to  one  (or  both)  of  the  outputs  (see  "Operation" 
regarding  use  of  both  outputs) . Adjust  the  output  so  that 
the  reading  on  the  indicator (s)  is  appropriate  for  the  given 
frequency.  Thus,  suppose  that  the  desired  full  scale  frequency 
is  100  Hertz,  and  the  available  calibration  signal  is  60  Hertz, 
the  indicator  should  read  60%  of  full  scale.  Calibration 
should  always  be  performed  using  a frequency  of  60%  of  full 
scale  or  more. 

TROUBLE  SHOOTING 


In  the  event  of  an  apparent  malfunction,  check  that  the  input 
signal  is  present  at  the  right  amplitude,  and  that  the 
output  load  is  normal.  (This  can  be  done  by  interchanging 
a good  module.)  In  case  of  erratic  behaviour,  monitor  the 
12V  DC  supply  (pins  3 and  4),  this  should  be  a constant  voltage 
of  about  13  volts  nominal  value.  If  it  is  low  or  erratic, 
check  the  AC  line  voltage,  and  if  this  is  correct,  return  the 
unit  for  repair. 
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EUECTRO  OPERATING  INSTRUCTIONS 

SPECIAL  INSTRUCTIONS  FOR 
MODELS  3070  AND  3075  MAGNETIC  PICKUPS 
LISTED  WITH  UL  FOR  USE  IN 
HAZARADOUS  LOCATIONS  CLASS  I GROUP  D 

INSTALLATION 

Installation  of  Models  3070  and  3075  magnetic  piclcups  in  Class  I 
Group  D hazaradous  locations  requires  the  use  of  appropriate  con- 
duit fittings.  They  are  provided  with  a 1/2"  internal  pipe  thread 
fitting  to  accomodate  rigid  conduit  or  conduit  fittings,  and  they 
are  provided  with  18  inch  leads  of  #18AWG  stranded  wire  for  field 
splicing  in  conduit  boxes  suitable  for  the  application. 

Models  3070  and  3075  require  a 3/4-20-UNEF  threaded  mounting  hole 
or  3/4"  clearance  hole. 

SPECIAL  OPERATING  INSTRUCTIONS  FOR 
INSTALLATION  IN  HAZARDOUS  LCXIATIONS 

Installation  adjustments  of  spacing  to  exciter  gear  or  adjustment 
of  load  impedance  must  insure  that  the  magnetic  pickup  does  not 
generate  voltage  higher  than  the  allowable  95  V RMS  (or  the  equi- 
valent 270  V peak-to-peak)  under  any  normal  or  anticipated  fault 
condition . 

Maximum  current  rating  for  Models  3070  and  3075  will  not  be  ex- 
ceeded under  any  load  condition  if  the  95  V RMS  (or  270  V peak- 
to-peak)  is  not  exceeded. 

See  paragraphs  "Adjustment"  and  "Output"  of  Magnetic  Pickup  Opera- 
ting Instructions  52.065B  attached  to  determine  voltage  output  to 
be  expected  under  anticipated  operating  conditions.  Curve  69.038 
is  applicable  to  determine  effects  of  spacing  variation. 

Whenever  possible  the  installation  adjustments  should  be  verified 
by  operating  the  equipment  before  the  equipment  is  installed  in 
the  "hazardous  location"  environment. 
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Do  not  connect  magnetic  pickups  to  source  of  power;  magnetic  pick- 
ups are  self  generating  devices  and  do  not  require  external  power. 
Application  of  external  power  may  result  in  burned  out  coils. 
(Non-repairable) 

Do  not  exceed  temperature  ratings. 

When  internal  power  dissipation  combines  with  ambient  temperature 
conditions  to  raise  case  temperatures  above  200®  F,  excessive  de- 
terioration of  coil  insulation  will  result. 

Exposure  to  lower  than  rated  temperatures  (operating,  in  transit, 
or  storage)  may  result  in  the  coil  becoming  discontinous  (non- 
repairable)  . 

Prior  to  opening  any  of  the  conduit  points  or  fittings  within  the 
hazaraaous  location  area,  measure  the  magnetic  pickup  output  voltage 
at  the  instrumentation  terminals.  Do  not  open  any  fittings  if 
voltage  is  present  at  the  terminals.  The  equipment  on  which  the 
magnetic  pickup  is  installed  mutt  be  stopped  to  discontinue  genera- 
tion of  an  output  signal. 

NOTE;  THE  FOLLOWING  INFORMATION  IS  EXCERPTED  FROM  THE  CODE  DIGEST 
BULLETIN  2750  "HOW  TO  COMPLY  WITH  NATIONAL  ELECTRICAL  CODE 
REQUIREMENTS  FOR  HAZARDOUS  LOCATIONS"  PUBLISHED  BY  THE  CROUSE- 
HINDS  COMPANY. 

CONDITIONS  CAUSING  HAZARD 


A Class  I location  is  defined  as  one  in  which  flammable  gases  or 
vapors  exist  in ^quantities  sufficient  to  render  the  atmosphere 
explosive  or  ignirtible.  The  words  "quantities  sufficient"  imme- 
diately raise  the  question-;  "What  quantity  of  such  liquid  will 
produce  a dangerous  atmospheric  condition?" 

It  is  rarely  possible  to  answer  either  of  these  questions  easily 
or  categorically.  Many  factors,  some  of  them  variable,  are  in- 
volved; temperature,  barometric  pressure,  humidity,  ventilation, 
ratio  of  volume  of  room  to  amount  of  liquid  being  vaporized,  pro- 
cesses used,  and  construction  of  utilization  equipment. 
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Portable  gas  analyzers  are  available  which  will  show,  with  accep- 
table accuracy,  the  percentage  of  gas  or  vapor  in  the  air  at  the 
instant  the  measurements  are  made.  However,  because  of  the  like- 
lihood of  a change  in  one  or  several  of  the  factors  mentioned, 
dependence  for  safety  on  such  data  is  apt  to  be  dangerous.  Then 
too,  this  method  can  only  be  used  on  actual  installations  in 
operation,  not  on  contemplated  installations. 

Many  users  of  gases  and  volatile  flammable  liquids  are  not  aware 
that  a relatively  low  ratio  of  gas  or  vapor  to  air  results  in  an 
explosive  mixture.  Under  favorable  conditions,  a very  small 
quantity  of  the  hazaradous  gas  or  liquid  can  create  a hazaradous 
location.  The  probability  that  the  concentration  may  be  above 
the  upper  limits  should  never  be  considered  as  affording  any  de- 
gree of  safety.  In  order  to  reach  the  upper  limit,  the  concen- 
tration must  first  pass  through  the  explosive  range!  Should  a 
source  of  ignition  exist  or  come  into  being  when  the  concentra- 
tion is  between  its  explosive  limits  an  explosion  is  the  almost 
certain  result.  The  electrical  source  of  ignition  may  be  an  arc, 
a spark,  or  excessively  hot  apparatus. 

SELECTION  OF  EXPLOSION- PROOF  EQUIPMENT 

In  order  to  determine  the  type  of  equipment  needed  for  a parti- 
cular location,  it  is  first  necessary  to  classify  the  gases  and 
liquids  used  according  to  Article  500  of  the  National  Electrical 
Code.  The  explosive  atmospheres  are  divided  into  groups  A,  B,  C, 
and  D according  to  the  characteristics  of  the  gas  or  vapor  in- 
volved. In  selecting  a device,  care  should  be  used  to  make  sure 
that  it  is  suitable  for  the  group  or  groups  involved  in  the 
hazaradous  location. 

Devices  suitable  for  use  in  Class  I locations  are  not  necessarily 
suitable  for  Classes  II  and  III.  Many  of  them  are  suitable,  but 
if  so,  usually  they  are  so  listed.  It  is  possible  that  a device 
suitable  for  Class  1 locations  would,  when  blanketed  by  dust, 
overheat  in  a Class  II  location,  or  the  presence  of  dust  might 
interfere  with  safe  operation  in  some  other  way.  Devices  listed 
for  Class  II  have  been  investigated  and  found  to  be  safe  for  use 
in  atmospheres  containing  hazaradous  dusts.  Care  should  be  taken 
in  selecting  the  correct  equipment  for  each  location. 
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MAXIMUM  PERMISSIBLE  TEMPERATURES  FOR  NEC  CLASS  I 
AND  CLASS  II  HAZARADOUS  LOCATION  EQUIPMENT 

Class  I,  Division  1.  Maximum  exterior  temperatures  in  40°  C.  am- 
bient as  previously  established  by  UL. 

Group  A - 280°  C.  (536°  F.)  Group  C - 180°  C.  (356°F.) 

Group  B - 280°  C.  (536°  F.)  Group  D - 280°  C.  (536°F.) 

Class  I,  Division  2.  *Maximum  interior  80%  ignition  temperature 
on  lamps  resistors,  coils,  etc.,  i.e.,  other  than  with  arcing  in- 
terior devices. 

Group  A - 240°  C.  (464°  F.)  Group  C - 144°  C.  (291°  F.) 

Group  B - 468°  C.  (874°  F.)  Group  D - 224°  C.  (435°  F.) 

♦General  NEC  grouping  - for  other  specific  vapors,  refer  to  NFPA 
data  on  ignition  temperatures  using  80%  of  the  degree  Centrigrade 
ignition  temperature.  Consideration  must  be  given  to  the  actual 
ambient  temperature  condition. 

WIRING  METHOD  - CLASS  I,  DIVISION  1 

501-4.  WIRING  METHODS.  Wiring  methods  shall  conform  to  the 
following: 

(a)  CLASS  I,  DIVISION  1.  In  Class  I,  Division  1 loca- 
tions, threaded  rigid  metal  conduit  or  Type  Ml  cable  with  ter- 

mination fittings  approved  for  the  location  shall  be  the  wiring 
method  employed.  All  boxes,  fittings,  and  joints  shall  be 
threaded  for  connection  to  conduit  or  cable  terminations,  and 
shall  be  explosion-proof.  Threaded  joints  shall  be  made  up  with 
at  least  five  threads  fully  engaged.  Type  Ml  cable  shall  be  in- 
stalled and  supported  in  a manner  to  avoid  tensile  stress  at  the 
termination  fittings.  Where  necessary  to  employ  flexible  con- 
nections, as  at  motor  terminals,  flexible  fittings  approved  for 
Class  I locations  (explosion-proof)  shall  be  used. 

(b)  CLASS  1,  DIVISION  2.  In  Class  I,  Division  2 loca- 
tions threaded  rigid  metal  conduit  or  Type  Ml  cable  with  termi- 

nation fittings  approved  for  Class  I locations  shall  be  the 
wiring  method  employed.  Type  Ml  cable  shall  be  installed  in  a 
manner  to  avoid  tensile  stress  at  the  termination  fittings. 

Where  provision  must  be  made  for  limited  flexibility,  as  at 
motor  terminals,  flexible  metal  fittings,  flexible  metal  conduit 
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with  approved  fittinqs,  or  flexible  cord  approved  for  extra  hard 
usage  and  provided  with  approved  bushed  fittings  shall  be  used. 

An  additional  conductor  for  grounding  shall  be  included  in  the 
flexible  cord  unless  other  acceptable  means  of  grounding  are  pro- 
vided . 

501-5.  SEALING.  Seals  are  provided  in  conduit  systems  to  prevent 
the  passage  of  gases,  vapors  or  flames  from  one  portion  of  the 
electrical  installation  to  another  through  the  conduit.  Such  com- 
munication through  Type  Ml  cable  is  inherently  prevented  by  con- 
struction of  the  cable,  but  sealing  compound  is  used  in  cable 
termination  fittings  to  exclude  moisture  and  other  fluids  from  the 
cable  insulation,  and  shall  be  of  a type  approved  for  the  condi- 
tions of  use.  Seals  in  conduit  systems  shall  conform  to  the 
following : 

(a)  CLASS  I,  DIVISION  1.  In  Class  I,  Division  1 locations, 
seals  shall  be  located  as  follows: 

(1)  In  each  conduit  run  entering  an  enclosure  for  switches, 
circuit-breakers,  fuses,  relays,  re.sistors  or  other  apparatus 
which  may  produce  arcs,  sparks  or  high  temperatures.  Seals  shall 
be  placed  as  close  as  practicable  and  in  no  case  more  than  18 
inches  from  such  enclosures. 

(2)  In  each  conduit  run  of  2-inch  size  or  larger  entering 
the  enclosure  or  fitting  housing  terminals,  splices  or  taps, 
and  within  18  inches  of  such  enclosure  or  fitting. 

Where  two  or  more  enclosures  for  which  seals  are  required 
under  Sections  501-5  (a-1,2)  are  connected  by  nipples  or  by  ruhs 
of  conduit  not  more  than  36  inches  long,  a single  seal  in  each 
such  nipple  connection  or  run  of  conduit  would  be  sufficient  if 
located  not  more  than  18  inches  from  either  enclosure.  Ordinary 
conduit  fittings  of  the  "L",  "T",  or  "Cross"  type  would  not  usually 
be  classed  as  enclosures  when  not  larger  than  the  trade  size  of  the 
conduit . 

(3)  In  each  conduit  run  leaving  the  Class  I,  Division  1 
hazardous  area.  The  sealing  fitting  may  be  located  on  either  side 
of  the  boundary  of  such  hazaradous  area,  but  shall  be  so  designed 
and  installed  that  any  gases  or  vapors  which  may  enter  the  conduit 
system,  within  the  Division  1 hazardous  area,  will  not  enter  or  be 
communicated  to  the  conduit  beyond  the  seal.  There  shall  be  no 
union,  coupling,  box  or  fitting  in  the  conduit  between  the  sealing 
fitting  and  the  point  at  which  the  conduit  leaves  the  Division  1 
hazaradous  area. 


5 of  8 


52.106 

6-21-65 


(b)  CLASS  I,  DIVISION  2.  In  Class  I,  Division  2 loca- 
tions, seals  shall  be  located  as  follows: 

(1)  For  conduit  connections  to  enclosures  which  are  re- 
quired to  be  approved  for  Class  I locations,  seals  shall  be  pro- 
vided in  conformance  to  Sections  501-5  (a-1,2).  All  portions  of 
the  conduit  run  or  nipple  between  the  seal  and  such  enclosure 
shall  conform  to  Section  501-4  (a) . 

(2)  In  each  conduit  run  passing  from  the  Class  I,  Divi- 
sion 2 hazardous  area  into  a non-hazardous  area.  'The  sealing 
fitting  may  be  located  on  either  side  of  the  boundary  of  such 
hazardous  area,  but  shall  be  so  designed  and  installed  that  any 
gases  or  vapors  which  may  enter  the  conduit  system,  within  the 
Division  2 hazardous  area,  will  not  enter  or  be  communicated  to 
the  conduit  beyond  the  seal,  Regid  conduit  shall  be  used  between 
the  sealing  fitting  and  the  point  at  which  the  conduit  leaves  the 
hazardous  a*-ea,  and  a threaded  connection  shall  be  used  at  the 
seating  fitting.  There  shall  oe  no  union,  coupling,  box  or 
fitting  in  the  conduit  between  the  sealing  fitting  and  the  point 
at  which  the  conduit  leaves  the  hazaradous  area. 

(c)  CLASS  I,  DIVISION  1 and  2.  Where  seals  are  required, 
they  shall  conform  to  the  following: 

(1)  FITTINGS.  Enclosures  for  connections  or  for  equip- 
ment shall  be  provided  with  approved  integral  means  fox  sealing, 
or  sealing  fittings  approved  for  Class  I locations  shall  be  used. 

(2)  COMPOUND,  Sealing  compound  shall  be  approved  for  the 
purpose,  shall  not  be  affected  by  the  surrounding  atmosphere  or 
liquids,  and  shall  not  have  a melting  point  of  less  than  93®  C. 
(200®  F.) . 

(3)  THICKNESS  OF  COMPOUND.  In  the  completed  seal,  the 
minimum  thickness  of  the  sealing  compound  shall  be  not  less  than 
the  trade  size  of  the  conduit,  and  in  no  case  less  than  5/8  inch, 

(4)  SPLICES  AND  TAPS.  Splices  and  taps  shall  not  be  made 
in  fittings  intended  only  for  sealing  with  compound,  nor  shall 
other  fittings  in  which  splices  or  taps  are  made  be  filled  with 
compound . 
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(5)  DRAINAGE.  Where  there  is  probability  that  liquid  or 
other  condensed  vapor  may  be  trapped  within  enclosures  for  con- 
trol equipment  or  at  any  point  in  the  raceway  system,  approved 
means  shall  be  orovided  to  prevent  accumulation  or  to  permit 
periodic  draining  of  such  liquid  or  condensed  vapor. 

(6)  MOTORS  AND  GENERATORS.  Where  the  authority  enforcing 
this  Code  judges  that  there  is  probability  that  liquid  or  con- 
densed vapor  may  accumulate  within  motors  or  generators,  joints 
and  conduit  systems  shall  be  arranged  to  mininuze  entrance  of 
liquid.  If  means  to  prevent  accumulation  or  to  permit  periodic 
draining  are  judged  necessary,  such  means  shall  be  provided  at  the 
time  of  manufacture,  and  shall  be  deemed  an  integral  part  of  the 
machine . 

(7)  ASSEMBLIES.  In  an  assembly  where  equipment  which  may 
produce  arcs,  sparks  or  high  temperatures  is  located  in  a com- 
partment separate  from  the  compartment  containing  splices  or  taps, 
and  an  integral  seal  is  provided  where  conductors  pass  from  one 
compartment  to  the  other,  the  entire  assembly  shall  be  approved 
for  Class  I locations.  Seals  in  conduit  connections  to  the  com- 
partment containing  splices  or  taps  shall  be  provided  in  Class  I, 
Division  1 locations  where  required  by  Section  501-5  (a-2) . 

WIRING  METHOD  - CLASS  I,  DIVISION  2 

In  Class  I,  Division  2 locations  either  rigid  conduit  or  Type  Ml 
cable  with  termination  fittings  approved  for  class  I locations 
must  be  used.  The  junction  and  pull  boxes  need  not  be  explosion- 
proof.  There  are  many  types  of  junction  and  pull  Condulet  (R) 
boxes  suitable  for  Division  2 locations  (501-4  (b) . Where  pro- 
vision must  be  made  for  limited  flexibility,  Crouse-Hinds  Type 
EBY  heavy-duty  cord  connecter  may  be  used. 


SEALING  CLASS  I,  DIVISION  1 and  2 

Seals  are  required  for  the  puipose  stated  in  501-5  and  for  the 
prevention  of  precompression  or  "pressure  piling"  of  vapors  or 
gases  in  conduit  systems.  Several  types  of  .sealing  Condulet 
fittings  are  available  from  Crouse-Hinds.  Some  may  be  used 
only  in  vertical  conduit  run.s , others  may  bo  used  in  either 
vertical  or  horizontal  runs. 
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Note  that  in  Division  2,  the  conduit  between  the  seal  and  the  ex- 
plosion-proof enclosure  must  be  rigid  conduit  with  threaded 
joints  - this  because  threadless  connections  are  not  flame-tight. 
(501-5  (b)  2) . 

Ordinary  pothead  or  transformer  compounds  are  not  suitable  for 
seals  in  Class  I locations  They  have  neither  the  strength  nor 
sealing  characteristics  necessary.  Use  only  Crouse-Hinds  Chico  A 
sealing  compound  with  sealing  Condulet  fittings. 

Splices  and  Taps  must  not  be  made  in  sealing  Condulet  fittings  as 
they  are  not  designed  for  this  purpose;  neither  should  splices  or 
taps  in  other  fittings  be  covered  by  compound.  (501-5  (b)  4). 

In  vertical  conduit  runs  where  water  accumulation  is  probable, 
Crouse-Hinds  types  EYD  or  EZD  drain  seals  should  be  used.  They 
provide  continuous  draining  and  prevent  water  accumulation, 
which  impairs  conductor  insulation  (501-5  (b)  5) . If  water  accu- 
mulation is  probable  in  horizontal  conduit  runs,  conduit  should  be 
graded  away  from  seals  to  enclosures  where  Crouse-Hinds  Type  ECD 
breather-drains  are  installed. 


APPENDIX  A-3 
MERCOID  CORPORATION 

TEMPERATURE  SWITCHES,  PRESSURE  SWITCHES,  AND  LIQUID  LEVEL  CONTROLS 
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INSTALLATION  INSTRUCTIONS  Bulletin  0-419 

MERCOID  SERIES  “D  ” REMOTE  BULB  TEMPERATURE  CONTROLS 

(The  (otlowing  instructions  eppty  to  elt  Mercord  Remote  Bulb  Tempereture  Controls  prefned  by  letter  -O") 


GENERAL  PURPOSE 
Prefixed  by 
DA.  OL.  OR.  OS 


ENCLOSURES-TYPE  NO.  PREFIX 


WEATHER  RESISTANT 
Prefixed  by 

OAW.  DLW.  DRW.  DSW 


EXPLOSION  PROOF 
Prefixed  by 

DAH.  DLH.  ORH,  OSH 


EXPLOSION  PROOF 
Prefixed  by 

DAE.  OLE.  ORE,  D5E 


CONTROL  NUMBERS 

P.uJ  of  the  control  numbe-r  foUoi^ir^o  Type  No  Prefn  identifies  the  style  of 
the  control  cose 

The  diQ't  5 of  35,235,435  535  denotes  a olam  case  »Mth  boiiom  connection 
The  diQ.t  8 of  38,238,438,538  denotes  a flanged  case  *ilh  bofloni  connection 
The  digit  9 of  39.239,439  539  denotes  a flanged  case  yMth  baci>  connection 


CIRCUITS  (SWITCH  OPERATION) 

Suflii  number  »fte<  control  nureber  denotes  nvjmber  of  CifCuds  and  circuit 
operation  fiamples  TYPE  DA  35-2  suff  * -2  indicates  circuit  is  to  open 
on  tempef.itofe  incf»»ase  TYPE  DSW-235-3  suffn  -3  -nd. cates  cncuit  is  to 
close  on  temperatui.*  increase  FOR  EXPLANATION  OF  CIRCUIT  SUFFIX 
NUMBERS  AND  VARIATIONS  SEE  PAGE  4 Seres  0 200  and  D-400 
available  SP  ST  only 


LOCATION  AND  MOUNTING  OF  CONTROL  CASE 

Fo'IOin  equipment  manufacturer’s  instructions  or  proceed  as  foHoy^s 
Vibration  causes  err.ttic  Operation  o*  any  nstrument  and  shortens  ifs  life 
It  iS  impoflanf  to  select  a location  that  iS  reasonably  free  of  vibration  All 
controls  must  be  mounted  vertical  and  level 

GENERAL  PURPOSE  TYPES  - DA.  OS,  DL.  OR  these  controls  /nthout 
fl.inge  mouni-ny  .ire  mounted  by  means  ot  a h/arhet  supplied  *vilh  control 
When  controls  are  provided  w lh  a flanged  case  tO'  panel  mounlmq  mount 
h»  me.ins  of  holes  provided  in  flanged  part  of  case  See  drawing  1000F  page  4 


WEATHER  RESISTANT  TYPES-OAW.  OSW,  DRW.  DLW  For 

surface  mounting  only  Has  flanged  Case  wth  bottom  connection  See  draw- 
ing t062  page  4 


EXPLOSION  PROOF  TYPES-DAE,  OSE,  OLE.  ORE,  DAH.  OSH. 

ORH  Mount  by  means  of  rriounfing  lugs  which  are  a part  of  the  control 
housing.  See  drawings  98D  and  1350,  page  4 


LOCATION  OF  REMOTE  BULB 

TO  INSURE  PROPER  CONTROL  OPERATION 

1 The  temperature  sensing  bulb  should  be  Completely  immeised  m the 
medium  bemg  controlled 

2 BULB  MUST  BE  CORRECTLY  LOCATED  AND  PROPERLY  INSTALLED 
so  that  the  temperature  changes  at  the  BULB  ret'ect  actual  temperature 
changes  of  the  med'um  being  controlled 

3 Be  Sure  that  bulb  wH  not  be  affected  by  eilernai  temperatures 

4 If  ambient  conditions  effect  Bvjib  Or  Well.  iciSutate  eiposed  surfaces 

5 Bulb  may  be  ir>slalied  vertically  or  hor-zontatly  The  following  precautions 
should  be  taken 

a Bulb  location  should  not  e«ceed  an  elevation  greater  than  6 ft  above 
or  below  control  Case  especially  on  range  No  3 and  up  Higher 
elevation  may  require  comper^safion  in  control  setting 
b Do  not  instalt  bulb  m a dead  end  of  a pipe  tank  etc  , where  it 
would  not  be  subiecfed  to  free  circulation  of  the  medium  bemg 
controlled  Illustration  No  5 

c If  bulb  No  2 or  2A  s located  m pipe  or  dud  w th  diameter  larger 
than  the  bulb  length,  the  bulb  Can  be  installed  perpendicularly  mto 
the  pipe  if  protected  from  possible  damage  due  to  flow  velocity 
d tf  bulb  2 or  2A  •%  to  be  inserted  mto  a O'pe  with  a diameter  smaller 
than  the  bulb  length  eiample  a 7-Ui'  long  bulb  m a t*  pipe  the 
bulb  should  be  located  longitudinally  m the  pipe  so  that  the  entire 
'engfh  is  eiposed  to  the  I'owmg  meduim  Eiample  replace  an 
elbow  m the  pipe  with  a fee  and  msta'l  bulb  as  shown  m drawmg 
No  6 and  7 tf  pipe  is  t*  m dusmeter  or  less  provde  an  enlargerl 
sect'Or'  around  the  bulb  so  that  it  does  not  seriously  restrict  flow 
e When  No  2 or  ?A  bijlb  'S  fo  be  mse'fed  m a rapidly  fipwmg  stream 
of  fluid  cct  a pipe  o»  dud  make  sure  thal  d -s  mechanic  ally  protected 
agamst  the  velocity  m order  to  prevent  the  bulb  from  breaking  off 
the  capillary 


BULB  PROTECTION 

There  are  three  ways  to  protect  bulb  No.  2 or  2A; 

1 Before  tightening  packing  glartd,  pull  bulb  back  into  union  as  far  as 
possible  standard  No  2 bulb  with  3/4*  union  only).  The  umon  is 
recessed  to  provide  some  support. 

2 Where  insertion  depth  is  greater  than  Bulb  length  use  Eitensioo  Sleeve 
"B  " see  drawing  Nos  8,  9 and  fO. 

3 Separable  well  see  drawing  No  10  Well  slows  down  heat  transfer  of 
temperature  changes  to  the  bulb  and  consequently  increases  response 
time  of  the  control  Union  will  slide  back  on  capillary  allowing  complete 
immersion  of  bulb  in  any  depth  of  well  For  Wells,  see  below 

FOR  DIMINSIONS  OF  BULRS  SEf  CHART  PACE  3 

Caution  —When  installing  bulbs  with  union  connections  be  careful  not  to 
twist  the  fieiibie  fubmg  Loosen  packing  nut  or  union  so  that  the  union  can 
turn  freely  around  tubing  After  union  is  fumty  secured  to  pipe  or  tank,  posi* 
tipn  bulb  by  Sliding  tubing  thru  umcn  and  then  tighten  the  packing  gland  nut 


ILLUSTRATION 
NO.  7 


INCORRECT 

INSTALLATION 

Note  that  a very  small  portion 
of  the  bulb  'S  eiposed  to  the 
direct  path  of  medium  being 
controlled  Section  contain- 
mg  bulb  has  no  flow  so  its 
temperature  is  affected  by 
radiation  to  or  from  the  sur- 
rounding air 


RECOMMENDED 

INSTALLATION 

These  two  iflustratioi^s  indicate  the 
bulb  IS  completely  eiposed  m direct 
path  of  medium  bemg  controlled 


CROSS  AMBIENT  TEMPERATURE  BULBS 

Cross  ambient  conditions  enst  when  the  temperature  surrounding  the  con- 
trol case  can  be  either  higher  or  lower  ♦ tO  F from  the  temperature  setting 
for  which  the  control  is  to  operate.  Eiample  Operating  point  60“F  . con- 
trol located  m an  unheated  building  subiect  to  seasonal  temperature 
changes  -10  F m winter.  +95  F.  m summer. 

To  insure  proper  operation  under  cross  ambient  conditions.  Bulb  Nos  1A 
or  2A  must  be  used. 


WHERE  TURBULENT  OR  FAST  FLOWING  LIQUIDS  PREVAIL 

Bulb  suppoits  for  Bulbs  No  2 and  2A  are  used  where  the  bulb  is  mounted 
m turbulent  or  fast  flowing  liquids  Of  where  it  is  desired  to  mserf  the  remr'e 
bulb  at  some  distance  withm  a vessel,  pipe,  or  tank- See  B " illustra*  .»n 
Nos  a,  9 and  fO  The  remote  bulb  should  be  positioned  so  that  at  least  one 
inch  of  the  bulb  is  wiihm  the  eitension  sleeve  dim  • B ')  m order  to  m*  jre 
firm  Support  No  2 and  2A  bulb  unions  ire  threaded  to  receive  eitension 
sleeves  B Eitension  addition  "A"  permits  eitendmg  the  mounfmo  thru 
insulation  '' 
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WEtLS 

Wells  (difttensions  "A  ' and  "C”— 
see  dranwing  No  tO)  are  used  to 
protect  the  remote  Bulb  from  phy- 
sical damage  or  to  permit  removal 
of  the  buib  Without  draining  the 
system. 

The  use  of  a welt,  will  of  course 
increase  the  time  lag  of  the  control 
—the  temperature  change  of  the 
controlled  niedium  must  be  trans 
milted  through  the  wall  of  the  well 
and  then  to  the  temperature  sensi- 
tive bulb  of  the  control  Thus,  when 
welts  are  used,  it  is  imporiar>t  that 
the  well  dimension  ‘C"  be  equal  Ip. 
or  greater  than  the  bulb  length  B " m o 
temperature  sensitive  bulb  iS  W'thin  the  li 
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rder  to  insure  that  alt  of  the 
Quid  area 


WIRING 

Wire  in  accordance  wdh  local  electrical  codes  or  follow  equipment  manu- 
facturer's recommendations  On  general  purpose  controls,  do  not  attach 
ridged  comfiMt  to  case  Use  a short  stup  of  BX  to  leheve  condu-t  «'»paiision 
and  contraLliorx  strains 

Where  a control  'S  connected  directly  mlo  the  load  circud,  it  must  be  con- 
nec  led  into  the  hot  S'dr*  ol  Ime 

Do  not  overload  elertr.callv  see  nameplate  alfached  to  contro'  for  electrical 
rating 


ADJUSTMENTS 

How  To  Set  Operating  Point  Of  Control 


KUB  DOUBLE  ADJUSTMENT  TYPES- 
FULLY  AUTOMATIC 

Pfefued  bv  DA.  OAt  DAH,  DAW  - 
Provided  with  double  adjustments. 

Adjust  (he  upper  pointer  to  set  the 
"high”  temperature  point  for  switch 
operation  Adjust  Ihe  lower  po^r^ter 
to  set  Ihe  "low"  temperature  operat- 
ing point  The  difference  between  the 
upper  and  lower  pointers  is  the  oper- 
ating differential  between  "on-off 
switch  operation  Minimum  differen- 
tial for  each  range  is  shown  on  Page  3 


UBi  SINGLE  ADJUSTMENT  TYPES 
FULLY  AUTOMATIC 

Prettied  by  DS.  DSE  DSH  DSW 
Equipped  with  a single  adjustment  The 
Single  pointer  on  the  scale  sets  the 
temperature  where  swdch  operation 
occurs  D'fferential  is  fiied  . not  arfjust- 
aMe  for  fixed  differential  of  each 
respective  range,  see  Page  3 


OL- 


MANUAL  LOCK  TYPE  BESET  CONTROL 


Operates  automatically  on  a decrease 
of  temperature  with  provision  for  man- 
ual reset  when  femoerature  is  below 
set  point 

Prefiied  by  DL,  DLH.  DLW.  DLE-a 
single  adjustment  sets  the  low  temper- 
ature operating  point  of  control  at  any 
value  on  the  scale  range 
The  control  will  operate  automatically 
al  the  set  point  only  on  a drop  of  fem- 
perdture 

The  DL  loci*  type  feature  permits  the  circuit  to  be  reset  and  locked 
info  position,  when  temperatures  are  below  control  setting 

The  lock  feature  remains  m effect  until  the  temperature  has  risen  to  a 
va/ue  above  the  control  netting  Lock  then  releases  and  the  circuit 
IS  hekf  in  the  rrsef  position  due  to  the  temperature  nse  It  will 
remain  in  the  reset  oosition  until  it  is  called  on  to  again  operate 
automatically  on  a tpmperature  drop  to  the  selected  setting. 


MMIB  SEMI  automatic  control 

WITH  MANUAL  RESET 

Prel'xerf  by  DR  with  suff'»  L or  U 
example  OR  35  2U  A single  adjust 
mnnf  sets  the  operating  pom!  for  auto- 
matic operation  A push  button  reset 

CONTINUED  NEXT  COLUMN 
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must  be  operated  manually  to  restore  the  circuit  to  the  original  posi- 
tion after  automatic  operation.  Example— Type  OR-35-3L:  circuit  will 
open  automatically  on  a temperature  rise  to  the  temperature  indi- 
cated by  the  pointer  on  the  scale— no  matter  how  much  the  tempera- 
ture drops  the  circuit  will  not  reclose  until  the  reset  button  is  operated. 

Suffix  -L  denotes  control  will  operate  automatically  on  an  increase 
Suftix  -U  denotes  control  will  operate  automatically  on  a decrease. 


TWO-STAGE  TEMPERATURE  CONTROL 
SERIES  D-400 


TYPES  DA'435,  DAW-438.  DAH-435.  DAE-435 — Thi*  series  incorporates 
two  tir'igl^  pole,  single  throw  magnetic  mercury  switches,  actuated  by  the 
same  Bourdon  Tube.  The  operating  point  of  each  switch  is  adjustable  thru 
an  Outside  adjustment.  The  change  *n  temperature  which  opens  and  closes 
each  switch  al  its  respective  setting  is  the  "ti»ed  differential"  isensilivilyj 
of  the  switch  The  temperature  represented  by  the  difference  between 
the  two  adjustment  points  'S  the  temperature  spread  between  operation 
ol  the  two  switches  Upper  pointer  indicates  Ihe  operating  point  of  the 
"high’  temqentufe  Circuit  Lower  pointer  indicates  the  operating  poml  of 
the  "lew  ' lemperafure  circuit 


Example  Setting  Type  OA-435  Specification  No  4122.  range  0-75  F with 
lower  pointer  set  at  25  F and  upper  pointer  at  50  F , both  circuits  will  be 
closed  when  the  temperature  is  25  F and  lower  When  temperature  uses  to 
25  F mercury  Sw'ich  A"  w.H  open  its  circurl  When  temperature  rises  to 
50  F mercury  Switch  B ' will  Open  its  C'fcuit,  both  switches  remain  open 
above  th-s  sotting  The  fued  difterent'xii  sens.i.vriy  of  each  switch  for  this 
particular  range  and  seft'r'g  is  2 F and  upon  a drop  in  temperature  mercury 
switch  B ■ Will  close  its  Circu.f  at  48  F and  mercury  sw.tch  ' A"  WtH  close  its 
circuit  al  23  F 

SERIES  D-400  RANGES  AND  DIFFERENTIALS 


Range 

No 

Adjustable 
Woikillg 
Range  f * 

Maiimum 
Tempeiatu'e 
Must  Not 
liceed 

Mimmurn 

Temperalu'c  Spread 
Beiwfen  Switch 
Uperjiion 

filed 

Difietential 

1 ach  Switch 
(Sensilrvityl 

(.ow 

Med 

M.|h 

low 

Med 

High 

lA 

60130 

1?0* 

30 

15 

8 

4 

7 

1 

30  4 60 

1?0* 

U 

10 

5 

4 

2 

1 

? 

0 75 

1?0* 

1? 

7 

X 

1 3 

? 

3 

?s  too 

l?0* 

9 

6'5 

J'.r 

2 

Vi 

4 

50  150 

i;o* 

?0 

1? 

; 

4 

7 

5 

100  ?00 

??0* 

15 

S'l 

1 

2'r, 

V4 

6 

14C  ?50 

?60* 

15 

9 

5 

7 

14 

7 

ISO  }70 

?I5‘ 

17 

10 

5W 

2\i 

IVi 

1 

;a 

200  300 

3?0* 

1? 

8 

4 ‘-5 

3 

IW 

* 

.'SO  380 

400‘ 

IS 

10 

5V5 

3 '-5 

V/, 

1 

8A 

no  IIS 

440* 

?0 

9 

6 

3 

1 

9 

370  530 

550 

?4 

1? 

7 

‘ 

SERIES  D-400 


SWITCH  OPERATING  SPECIFtC ATIONS 

inoKtfdng  stittt  opeistiorr  iJeMted  add  luff  i nurnber  ol  fp«cific« 
Iton  to  lb«  type  rrurnbtt  of  control  (XAMPK  Type  DA  435  41?? 


CONIACt 

posnioN 

Specificaiioh 

Switch 

low 

Inter 

H.gh 

No 

Mk 

mediate 

412? 

A 

ON 

Off 

Off 

0 

OH 

OH 

Off 

4129 

A 

Off 

OH 

ON 

e 

Off 

Off 

OH 

413? 

A 

ON 

Off 

Off 

B 

Off 

Off 

ON 

-4|?3 

A 

Off 

OH 

ON 

B’ 

ON 

ON 

Off 

SPtCIflCATlON  NO  41?? 
On«circu<(Q0«naoninci»a»a 
or  tacond  c>' 

Cuil  oeana  on  lufthar  >n. 
craaaa  o'  tanioaiaiL<<a 

SP(Ci4lCAriON  NO  4i?« 
Ona  circuit  cioaai  on  m- 
C'aat*  ol  tampfiaiura  — 
•acond  circuit  c'otaa  on 
further  rncroaaa  0*  tamoar. 
aiura 

SPCC'^ICATION  NO  4lja 
both  CifCu'ia  ooan  at  mlar. 
'-’aoraia  tamoa'alura  Qna 
circu  t cioaea  on  mcraaaa  of 
lawioaratura  abovo  na^trai 
ton#— aacohd  circuit  cioaaa 
on  decraaae  m ttmoaratura 
below  rvauttbi  ten# 


SPiCieiCATiON  NO  4i?J  Both  cucuilt  c oea  at  'nt»iinad<ate  tt'-'oeratuie  On#  circuit  opant  on 
■ncraaia  0*  lamoeratwra  abova  n«uira'  lona^ipcond  cicuit  epane  on  oacraaie  >n  lamppraiura  ba<«» 
navt'bi  lona 


A3-3 


MCRCOlO 

CONTROL 


EXPLANATION  OF  CIRCUIT 
SUFFIX  NUMBERS 


LOCKING  DEVICE 

Wh»n  1h«  control  hat  baen  adjutttd  to  dattred  ranga,  tha  loching 
bar  may  ba  intartad  batwaan  tha  ad;uttment  tcrawt  with  alot  patt- 
ing ovar  the  projecting  tug.  By  placing  a tealmg  wire  batwaan  the 
locking  bar  and  tha  hola  in  tha  lug  protruding  from  adjuttmant  at- 
aambty.  adjutimantt  cannot  ba  tampered  with. 

Por  OAH.  OXAH.  OSH,  OXSH,  taaling  wire  may  patt  through 
locking  bar  and  hole  in  hub  above  adjutting  knobt. 


Circuit  Raiponta  to 
Prattura 
Incraata 


Sulftx 

No 


CIRCUIT 


DAW,  DRW.  OSW.  adjutting  knob  cover 
may  ba  taaiad  in  place  with  taaling  wire  through  cover  bolt  hola. 


Closes 


Closes 


DIMENSIONS 


Opens 


Closes 


Closes 


Opens 


One  Closes  as  Oii'eT  Opens 


0''e  Closes  as  Oihet  Opens 


CLOSE 

OPENS 


2 CIRCUITS 
t CIRCUIT 


EXPLOSION  PROOF 
Prefixed  by 

DAH.  DLH.  ORH.  OSH 
OXLH.  OXRH.  OXSH 


CLOSES 

OPEN 


CIRCUIT 

CIRCUITS 


Drawing  No.  1350 


One  Closes  as  Olhe*  Opens 


CLOSES  9-61 
OPENS  9-51 


One  Closes  as  Oiher  Opens 
OPENS 


TWO  CLOSE 
TWO  OPES 


»PS 

* Cijiiffrtf  Cflre' 

WEATHER  RESISTANT 
Prafiiad  by 

DAW.  DRW.  OSW. 
OXAW,  OXLW.  OXRW.  OXSW 


Close 


Dfwing  No.  1062 


explosion  proof 

Pratiiad  by 
DAE.  OLE.  ORE,  DSC, 
DXLE.  OXRE.  OXSE 


f BOTTOM  CONNfCTlON  - BACK  COHHfCTiON 

GENERAL  PURPOSE 
Prefixed  by 
DA  . OL.  OR 

OS.  OXA.  OXL.  OXR,  OXS 


M HMi  'W  

FL«N6{  FOR  SURFACf  MOUNTING 

FOR  GENERAL  PURPOSE  CONTROLS 


Drawing  No.  9BD 


Drawing  No  10008 


THE  MERCOlO  CORPORATION,  4201  BELMONT  AVE.,  CHICAGO,  iU.  6064) 


MERCOlO  t,N.rfn  statcs  or  AMfUiCA-CANAOA-MAncA  regiSTrada  ab&(Mina  cm  u 
mOMOuRAS  Vt  <iCO  PSRU  UROGUAY  a VENEZUE  la  - marc  Mu.  REGISTRA  ro  it  al>  - WAROut  DlPOSIf  ( RANCl 


IITHO  IN  U S A 


Bulletin  0-419 


DP-ST 

3 Pole.  ST 

SP-5T 

SP-ST 

INSTALLATION  INSTRUCTIONS 


MERCOID  SERIES  "0"  PRESSURE  CONTROLS 

WITH  HERMETICALLY  SEALED  MERCURY  SWITCHES  & BOURDON  TUBE  POWER  ELEMENTS 


Bulletin  No. 
0 0118R 


IThe  following  msiructions  apply  to  Mercoid  Pressure  Controls  prefixed  by  the  letter  "D"  except  Series 
“DP"  Differential  Pressure  Controls. I 


GENERAL  fURPOSE  Pra(l>td  br 
nA.  1>AE'.  III,.  DR.  ILS  DRE.  DSF 


WEATHER.RESLSTANT 
Ptrli<rd  by  [>AW,  DRW,  D.SW, 
N3-DAW.  N3-DRW.  N3-t)SW 


EXPLOSION  PROOF 
Prefised  by 

DAH.  DAHK.  [)LH,  IlKH.  DSH 


EXPLOSION  PROOF 
Prefim*d  by 

daf:.  i>le.  ore.  dse 


I 


I 

I 


CONTROL  NUMRER.S 

Part  of  th^  control  number  identlflet  the  type  of  control  cate.  The 
(licit  I of  21.  31.  41.  61.  61.  at.  221.  231.  241.  261.  2til.  281. 
421.  431.  441.  461.  461.  621.  631.  641,  661.  661.  681.  denote!  * 
tiiain  I'ftstr  with  bottom  connection. 

The  digit  2 of  22.  32.  62.  62.  222.  232,  242.  262.  262.  422.  432, 
4.62.  462.  622,  632,  662,  denotes  ■ plain  case  with  back  connection. 
The  digit  3 of  23.  3.3.  43.  63  63.  83.  223.  233.  243.  263.  263.  283, 
423.  433.  443.  463.  463.  623.  633.  643.  663.  663.  683.  denotes  a 
Hanged  rase  with  bottom  Connection 

The  digit  4 of  24.  34.  64.  64.  224.  234.  264.  264.  624.  664.  denotea 
a flanged  caae  with  back  connection. 


CJKCIIIT  SUFEIX  NU.MBERS  (.SWITCH  OPERATION) 

.SiifitA  number  after  control  number  denotes  whether  circuit  la  to 
open  or  cl.vie  on  increaipe  or  decrease  of  ^ eaaure.  etc.  Eiamples: 
lYl’K  l)A.21-2  'SuffiK  -2  indicates  circuit  is  to  open  on  preasure 
in«  re.tse  Type  l>SW-22I-3  -aiiffiii  -3  indicates  circuit  is  to  close  on 
prcvsuie  increa.-»e  FOR  EXPLANATION  OF  CIRCUIT  NCMBER.S 
\M»  V VRI  ATIOSS  SEE  P 4 


NOTE; 

SERIES  D-30,  D-230.  D-430.  l)-630  (i.e..  [)A-31-3.  etc.)  when  used 
for  steam  with  operating  ranges  36  pst  or  higher,  must  be  siphoned 
to  prevent  live  steam  entenng  the  Bourdon  tube.  On  high  pressure 
steam  in  escea  of  100  pai.  use  a remote  connection  (aee  illustration, 
page  I ). 

SERIES  D-20.  D-220.  D<420.  I)-620  <i.e.,  l)A-21-2.  etc.)  incor- 
porate an  orifice  as  standard  in  the  bottom  stem  to  dampen  out 
surges  or  pulsations. 


Remote  Connection 
Ni>.4i)-62  (300  pvi 


ACCESSORIES 

lU 


MOUhrrkG 

BRACKH 


Pigtail  Siphon  I 

No.  42-61  < 300  pM  ) 
No. 42-66-67  <2.000  psi.C 


LOCATION  AM)  MOUNTI.NC 

.Select  A location  recommended  bv  equipment  manufacturer.  Note 
Cibratiou  cjii.ses  erratic  operatum  of  any  instrument  and  ahtirtens 
itv  life  It  IS  important  that  a location  be  selected  that  la  reasonably 
free  from  vibration  caused  bs  reciprocating  or  rotating  machinery. 
Where  exeeasive  vibration  occurs,  use  a remote  connection  and 
mount  bv  means  of  a mounting  bracket  or  separable  flange 
(available  on  order).  Where  pulsations,  pressure  surges  nr  water 
hammer  are  present,  protect  (hr  control  with  a surge  tank  or 
.snubber 

MOI  NT  ALL  CONTROLS  VERTICALLY  AND  LEVEL 

liF.NERAI  PURPOSE  CONTROLS  Prefixed  by  letters  DA,  DAF. 
DKF*.  DL.  OS.  D.SF'.  Install  control  firmly  tn  a LEVEL  POSITION. 
Do  not  niounl  control  by  twUting  the  rase,  use  wrench  on  the 
Hqiiare  (i.iri  of  the  bottom  pipe  connection.  To  level,  sight  across 
thi  tM.y  ( Over  screws  or  check  the  lower  end  of  the  glass  opening  In 
er>v«'f  i.>  see  that  the  control  is  lined  up  horirontally.  (On  controls 
with  A'  periling  range  of  600-6.000  psi.  be  sure  thst  the  special 
v<  ; If  { witli  Teflon  insert ) IS  turned  to  the  uppermost  threaded 

vr.-(i.iri  of  the  *i”  previiire  connection.  Apply  a flat  open-end 
wreniti  lo  the  flat  tide  of  the  holtom  pressure  connection  when 
piping  the  control.  After  it  has  been  properly  connected,  be  sure  to 
ligiiten  the  sealing  nut  in  order  to  assure  a leak-proof  connection). 
On  general  purp«ise  controls  provided  with  a flange,  mount  by 
means  of  the  three  holes  in  flange  - see  drawing  No.  lOOOB  page  4. 

WATFRTUJMT  OR  WEATHER  RESISTANT  TYPES:  Prefixed  by 
letters  DAW.  DRW.  DSW.  DLW.  N3-DAW.  N3-DRW.  N3-DSW. 
N3-DLW  Supplied  svith  flanged  case,  bottom  connection  only,  for 
surface  mounting,  (see  drawing  No.  1062.  page  4)  InatAll  firmly  In 
I LFVF’L  PO.SITION.  Do  not  mount  control  by  twisting  the  case, 
use  wrench  on  the  square  part  of  the  W*'  bottom  pipe  connection. 
Re  sure  pipe  connection  is  in  a vertical  poaition.  After  cover  is 
properly  attached  with  name  plate  on  bottom  of  cover,  sight  across 
the  lower  end  of  the  glass  opening  In  cover  to  see  that  control  (a 
lined  up  vertirallv. 


FXPI.D.MON  PROOF  TYPES  Prefixed  by  letters  DAH.  DAHF. 
DBH  D.SH.  DAK.  DRE.  DSE  (see  drasvings  No.  1360  and  1062. 
page  li  Mount  control  level  by  means  of  mounting  tuga  attached  to 
control  housing  Line  up  horirontally  by  sighting  across  the  left  and 
riglit  Citndiiit  hubs 

WHEN  IN  DOl'BT  AS  TO  EXCF.SSIVF  VIBRATION  DSE  A 
RFMOTF  ( ONNF.t  nON 


Wire  in  accordance  with  local  electrical  codes  or  equipment  man- 
iitaclurrr’s  inslniclions. 

F'or  general  purpose  controls  use  a short  piece  of  HX  be’ ween  the 
rigid  conduit  and  the  control  so  that  it  will  not  be  subjected  to 
conduit  expansion  and  contraction.  Where  control  it  directly  con- 
nected into  load  circuit  it  should  be  connected  into  hoi  side  of  line. 
F'or  electrical  rating  see  nameplate  attached  to  control  case. 


ADJUSTMENTS 

HOW  TO  SET  OPERATING  POINT 


DOl'RLE  ADJUSTMENT  TYPES-FULLY  AUTOMATIC 


Prefixed  by  DA.  DAF,  DAE,  DAW, 
DAH,  DAHF  - provided  with  dou- 
ble adjustments.  Adjust  the  upper 
pointer  '*C'*  tn  set  the  HIGH  PRES- 
SURE POINT  for  switch  operation. 
Adjust  the  lower  pointer  to 

set  the  LOW  PRESSl^RE  OPKR- 
ATIN(i  POINT  The  difference  be- 
tween  the  HIGH  and  LOW  pointers 
u the  operating  differential  be- 
tween "on-off**  switch  operation. 
Minimum  differential  for  each  re- 
spective range  is  shown  on  page  .3. 


SINGLE  ADJUSTMENT  TYPES-FULLY  AUTOMATIC 


Prefixed  bv  DS.  DSE.  DSF.  DSH  - 
equipped  with  a single  adjustment 
The  single  pointer  on  the  scale  sets 
the  pressure  where  switch  operatio.. 
occurs.  Differeplial  is  fixed  (not  ad- 
justable). F!xample  setting  Type  DS- 
21-2  range  0-60  pit.  circuit  opens 
on  pressure  rue.  If  pointer  ts  set  at 
40  psi.,  the  control  stall  operate  to 
OPEN  circuit  at  40  psi  and  RE- 
CLOSE CIRCUIT  AT  THE  FIXED 
DIFFERENTIAL  OF  4 PSI. 

For  fixed  differential  of  each  range 
see  page  3. 


SIisqI*  AdJualmanI 


(Continufid  on  fivoJ 
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ADJUSTMENTS  (CONTINUED) 


TWO  STAGE  OPERATION  (CONTINUED) 


SKMI-Al’TOMATIC  CONTROL  WITH  MANUAL  RESET 

Pretixed  b>  OR,  DRF.  DRH,  DRE. 

DRW-with  suffix  -L  or  ‘U.  Example; 

DR*2l-2lt.  A single  adjustment  sets 
the  operating  point  for  automatic 
operation.  A push  button  reset  must 
be  operated  manually  to  restore  the 
circuit  to  the  original  position  after 
automatic  operation-  Example;  Type 
l)A-21-2l.  • circuit  will  open  auto- 
matically on  a pressure  rue  to  the 
pressure  indicated  by  the  pointer  on 
the  scale  • no  matter  how  much  the  preuure  drops,  the  circuit  will 
not  reclose  until  the  reset  button  is  operated. 

Suffix  -I,  denoies  control  will  operate  automatically  on  an  increase. 
Suffix  V den<ites  control  w'lll  operate  automatically  on  a decrease. 


MANT  Al.  LOCK  TYPE  RESET  CONTROL 


Operates  automatically  on  a decrea.se 
of  pressure  with  provision  for  manual 
reset  when  pressure  is  below  set 
point. 

Prefixed  by  DL.  DLW.  DLE,  DLH; 
a single  adjustment  sets  the  low  pres- 
sure operating  point  of  control  at 
any  value  on  scale  range. 

The  Control  will  operate  automatic- 
ally at  the  set  point  only  on  a drop 
of  pressure.  The  lock  type  feature 
permits  (he  circuit  to  be  reset  and 
locked  in  position  when  pressures 
are  below  control  setting. 


ADJUSTMENT  | 
RESET 


The  lock  remains  in  effect  until  the  pressure  has  risen  to  a value 
above  the  control  setting.  Lock  then  releases  and  the  circuit  is  held 
m the  reset  p<^slUo'n  d\ie  to  the  pressure  rise.  It  will  remain  in  the 
rexet  position  until  it  is  called  on  to  again  operate  automaticaily  on 
a pressure  drop  to  the  selected  setting. 


TWO-STAGE  PRESSURE  CONTROLS 
SERIES  0-400 

Types  DA.  DAW.  DAH.  DAE  • with  suffixes  421.  423.  431.  433. 
4bl.  453.  461.  463.  etc.  Followed  by  specification  numbers  4122. 
4123,  4129.  4132. 

Thu  senes  incorporates  two  single  pole,  single  throw,  magnetic 
mercury  switches,  actuated  by  the  same  Bourdon  tube.  The  operat- 
ing point  of  each  switch  is  adjustable  thru  an  outaide  adjustment. 

The  change  in  pressure  which  opens  and  closes  each  switch  at  iia 
respective  setting  is  the  fixed  differential  of  the  twitch.  The  pressure 
represented  by  the  difference  between  the  two  adjustment  pointers 
is  the  pressure  “spresd"  between  operation  of  the  two  switches 
(see  illustration). 

Upper  p^iinter  **U'*  indicates  the  operating  point  of  the  HIGH  pres- 
sure circuit.  Lower  pointer  ‘*L*’  mdicates  the  opersting  point  of  the 
LOW  pressure  circuit.  See  switch  operating  specification  chart  on 
thu  page. 


EXAMPLE  SETTING:  • Type  DA-421.  Specification  No.  4122. 
range  <V60  psi.  With  lower  pointer  ‘*L“  set  at  25  psi.  and  upper 
iminter  “U**  at  SO  pat.,  both  circuits  will  be  closed  when  the  pres- 
sure u 25  psi  and  lower.  When  pressure  naes  to  26  psi.  mercury 
switch  **A**  will  open  its  circuit.  When  pressure  rises  to  50  psi. 
mercury  switch  **B*'  will  open  its  circuit:  both  switches  remain  open 
above  this  setting.  The  fixed  differential  (sensitivity)  of  each  switch 
for  this  particular  range  is  I psi  and  upon  a drop  m pressure, 
mercury  switch  will  close  its  circuit  at  49  psi  and  mercury 

switch  *‘A*'  will  close  its  circuit  at  25  psi. 


TWO-STAGE  PRESSURE  CONTROLS 
SERIES  D-400 

RANGES  AND  DIFFERENTIALS 


Rsass 

No. 


Adj. 

! 

Msitmum 

Bodtdon 

1 MtlHHIMm 

iPrsssvrt  Sprssdj 

WerkMif 

Moinsstsiy 

Tub# 

Bdtaratn  1 

Rss|s 

Suris 

Matsnsl 

1 Smteb  ! 

Opsisties 

rissd 

DtRtfsaiisI 
(sea  Smtcli 

(Ssasitivitr) 


For  Sfam  and  Othar  Applicattona:  DA-431.  OAW-433.  OAH-431.  DAE-431 


0 SO-Vse. 

»# 

Brsu 

4*  H| 

r H|  vpc 

3 

10*  Vac  12# 

30# 

Brass 

2V4  psi 

^ PSI 

3A 

l/f-»# 

30# 

Brats 

2H  pii 

H psi 

I 35# 

SO# 

Brass 

5 

6 

•0# 

125# 

Bi  su 

Brass 

5 psi 

7 psi 

H PSI 

1 PSl 

7 

5 150# 

200# 

Brass 

lOS  Dll 

1V4  PSI 

I 

5 200# 

240# 

Brats 

15  psi 

tS4  PSI 

10-300# 

400# 

Brass 

25  psi 

2 PSI 

27  I 25*  Vac  SO#  | 12M  | Biass  I 7 »si  I 1 psi 


ForGanaralPraMura  Appllcatlona:  OA-421,  OAW-423,  OAH-421,  OAE-421 


28S 

5S 

55 

7S 

IS 

9S 

lOS 

IIS 

ICrVK.  75# 

la 

5-150# 

10-200# 

10-300# 

25  400# 
SO-IOOO# 

200# 

120# 

300# 

300# 

300# 

500# 

MO# 

ISOOf 

Stssi 

Sissi 

StpsI 

SiMi 

Sfptl 

StpsI 

StMl 

Stssi 

7 psi 

6 psi 

1 pti 

10  pti 

10  pti 

20  pii 

40  pti 

100  pti 

H4  pti 

IM  Ml 

2 psi 

2 psi 

2 psi 

4 psi 

7 pst 

10  psi 

I2S 

100  1500# 

2000# 

StMl 

IM  Pll 

12  pti 

13S 

300  2500# 

3000# 

StMl 

250  psi 

20  psi 

ISS 

500  5000 

7000 

StMl 

400 

lU 

26S  1 

30*  Vac  75#  | 

300#  1 

StMl 

10  psi 

2 pii 

SaiCiFlCATION  NO  4118 
OAVorcuii  opens  on  incrssM 
ol  wosswr*— ••cone  circuit 
opona  on  lurthor  mcrosso  o< 

saecifiCATiON  no.  sirs 

On*  circuit  eiesot  on  m- 
erpaao  ol  praaawra  soconC 
Circull  cleso*  on  lurthor  In- 
erpaso  el  prasaura. 

SatCIPICATlON  NO.  4IJB 
goth  circuiia  open  at  intar- 
ntadiala  praasura.  OnacirevM 
cleaaa  on  incraaaa  et  praa- 
■ura  asava  nautral  ipna— 
aacona  circuit  ciaaaa  on  Sa- 
craaaa  in  prassura  Sale«  naw- 
I'Oi  lona 


SWITCH  OPERATING  SPECIFICATIONS 

In  oidtrini.  salsctopsiition  dtsi'td.  add  suffti  number  of  tpscifics 
lion  lo  tbs  type  number  ol  control  (XAMPLf  Type  DA  431  4|?2 


Spscibcstion 

Switch 

CONTACT  POSITION 

Low 

Irilst 

Hifb 

No 

Pressure  , 

mediate 

Pressure 

Ml  Vse  1 

Pressure 

LoVac 

"A" 

ON 

OFF 

OFF 

B 

ON 

ON 

OFF 

4129 

•'A” 

oTf 

ON 

ON 

B 

Off 

OFF 

ON 

4132 

'•A'‘ 

ON 

OTT 

OFF 

-B- 

01 

OFF 

ON 

-4123 

•A" 

..g.. 

OFF 

ON 

ON 

ON 

ON 

OFF 

iPfCiPiCATION  NO  sin.  goih  circuits  cisaa  si  >niarmaaiata  prassura.  On#  circuit  apana  on  incraaas 
et  presaure  aseva  nautral  lane— second  circuit  opens  on  dec'sese  m pressure  beiee  npuirai  lene 


S-74TI 


••'•’ea 


PRESSURE  CHART  FOR  SERIES  “D  ' MERCOID  PRESSURE  CONTROLS 


OPERATING  RANGES-ADJUSTMENT-OIFFERENTIALS-ELECTRICAL  RATINGS 


CONTROLS  WITH  BOUROON  TUBE  POWER  ELEMENTS  AND  MERCURY  SWITCH  CONTACTS 


CONTROLS  WITH  MERCURY  SWITCHES 

•2  (SP-ST)  OPINS  on 
• 3 (SP  ST>  CLOSES  on  incroot* 

• 1S3  (SP  OT)  One  openi  other  cloeee 

ADJUSTABLE 

DIFFERENTIAL 

DOUBLE  ADJUSTMENT 
for  lettini  both  “en"  ond  "eft''  eperalini  pemlt 
MoiimuRt  diflerefttial— tuil  scale. 

Minimum  diflerentisi  listed  balew. 

FIXED 

DIFFERENTIAL 
SINGLE  ADJUSTMENT 
Adjuttebte  eperettni 

IMint-  Differential 
filed  NOT  ADJUSTABLE 

APPLICATION 
Bourdon  tube  materiel 

ADJUSTABLE 

OPERATING 

RANGE 

PSIG 

RANGE 

NO. 

til  COOl  A 

Ml  coot  C 

DA-31 

DA-S31 

DS-231 

fOR  GASES.  STEAM 

OR  LIQUIDS 

NOT  INJURIOUS  TO 

0-30"  Hg.  Vac. 

2 

2"  Hg. 

1'  Hg. 

0.2'  Hg. 

10"  Hg.  Vac.  12 

3 

1 PSIG 

0.5  PSIG 

2oz. 

1/B-lS  PSIG 

1 

1 PSIG 

0.5  PSIG 

2 oz. 

1/8-20  PSIG 

3A 

1 PSIG 

0.5  PSIG 

2oz, 

1-35  PSIG 

4 

1.75  PSIG 

0.75  PSIG 

4 oz. 

25"  Hg.  Vac.  50 

27 

3.5  PSIG 

2 PSIG 

7 oz. 

BRASS  BOURDON 
TUBES 

2-60  PSIG 

5 

3 PSIG 

1 PSIG 

6 oz. 

5-100  PSIG 

6 

3.75  PSIG 

2 PSIG 

7 oz. 

5-150  PSIG 

7 

6 PSIG 

3 PSIG 

6 oz. 

10-200  PSIG 

8 

8 PSIG 

3.5  PSIG 

12  oz 

10-300  PSIG 

9 

12  PSIG 

6 PSIG 

16  oz. 

FOR  GASES  OR 

LIQUIDS 

NOT  INJURIOUS  TO 

DA-21 

DA-521 

DS-221 

30"  Hg.  Vac.  60 

25S 

6 PSIG 

3 PSIG 

12  oz. 

30"  Hg.  Vac.  75 

268 

8 PSIG 

4 PSIG 

12  oz. 

2-60  PSIG 

5S 

4 PSIG 

2.5  PSIG 

0 5 PSIG 

5-100  PSIG 

6S 

6 PSIG 

3 PSIG 

0.75  PSIG 

10-200  PSIG 

8S 

8 PSIG 

4 PSIG 

0.75  PSIG 

10-300  PSIG 

9S 

14  PSIG 

7 PSIG 

1 PSIG 

403  STAINLESS  STEEL 
BOURDON  TUBES 

40-350  PSIG 

9AS 

14  PSIG 

7 PSIG 

1 PSIG 

25-600  PSIG 

lOS 

25  PSIG 

15  PSIG 

2.5  PSIG 

50-1000  PSIG 

ns 

60  PSIG 

40  PSIG 

10  PSIG 

100-1500  PSIG 

12S 

90  PSIG 

50  PSIG 

12  PSIG 

300-2500  PSIG 

13S 

150  PSIG 

100  PSIG 

15  PSIG 

500-5000  PSIG 

15S 

450  PSIG 

200  PSIG 

150  PSIG 

FOR  MEDIUMS 

NOT  INJURIOUS  TO 

316  STAINLEM  STEEL  i 
BOURDON  TUBES  ' 

DA-41 

DA-541 

DS-241 

5-75  PSIG 

23E 

3 PSIG 

2 PSIG 

0.4  PSIG 

10-150  PSIG 

24E 

6 PSIG 

3 PSIG 

0.75  PSIG 

10-300  PSIG 

9E 

18  PSIG 

5 PSIG 

3 PSIG 

30-400  PSIG 

21E 

30  PSIG 

15  PSIG 

5 PSIG 

75-800  PSIG 

22E 

75  PSIG 

35  PSIG 

12  PSIG 

100-1000  PSIG 

HE 

100  PSIG 

45  PSIG 

18  PSIG 

200-2500  PSIG 

13E 

210  PSIG 

110  PSIG 

50  PSIG 

ELECTRICAL  RATINGS 


CIRCUIT  SUFFIX  NOS. 

-2  SP-ST  OPENS  ON  INCREASE 
-3  SP-ST  CLOSES  ON  INCREASE 
-1S3  SP  OT  ONE  OPENS  AS  OTHER  CLOSES 


CODE 

CIRCUIT 

AC  CAPACITY 

DC  CAPACITY 

HORSEPOWER  1 

SUFFIX 

170V. 

240V. 

440V 

120V 

2«0V 

AC 

DC 

■7, -3 

lOA. 

SA. 

3A. 

lOA. 

SA 

3/4 

'P 

A 

-153 

4A. 

2A. 

® 

4A. 

2A 

\/t 

NA 

B 

•7,  -3 

&A 

2A 

NA 

2HA. 

lA. 

I/I 

1/10 

C 

•7.  3 

0.3A. 

O.ISA. 

NA 

— 

OISA 

1 

007A 

NA 

NA 

NOTE  Oillerentials  listed  above  are  lor  SP-ST  opention 
or  two  pole  operation,  the  dilierentials  are  approximately 
FOR  MULTIPLE  CIRCUITS  SEE  PAGE  4. 


only.  When  controls  incorporate  two  mercury  switches  for  double  throw 
double  those  shown  lor  stendird  single  pole,  single  throw  controls. 
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— TM«lt 

64  HOkis 


Drawing  No.  lOOOF 
FLANGE  FOR  SURFACE  MOUNTING 

GENERAL  PURPOSE  CONTROLS-C AT ALOG  No.  17-26 


THE  MERCOID  CORPORATION,  4301  BELMONT  AVE.,  CHICAGO,  ILL.  60641 

fi?fl  navsvillf  Rnafl.  WiI1o>n  r.KTvP.  P#nnA  100*>0 
3 1 b Montgomery  Street.  San  f r anc  nco.  Caiitof nia  04  104 

• MmCOlO  ▼'•«#  M#>«  Mt'rft  ••Giti'ida  Msrqu*  DacmEP*  M*'  * •*}  We-p— I 'igai-t }p*'p«  iMi-px«p  -a**  o«  <a<i  ^laiat  oi  A"«ai.c6  G**6i 
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WTirn  Ihr  tontrol  Has  hern  dd)ustrd  to  detirrd  ranKC.  ihr  loiktnK  bar 
mav  br  inArrtPd  belwrrTT  the  adjustment  wrrws  with  slot  passins 
over  the  projritinK  litK  By  plating  a sealing  wire  between  the  lock 
mg  bar  and  the  hole  m the  lug  protruding  from  adjustment  as- 
sembly. aifiustments  cannot  he  tampered  %vith. 

Kor  DAf.  DR  I*.  I)S^.  DAW.  DRW.  DSW.  adjusting  knob  cover  may 
be  sealed  in  plate  with  sealing  wire  through  lover  bolt  h<de.  For 
DAM.  DSII.  sealing  wire  may  pass  through  lot  king  bar  and  hole  in 
huh  above  adjusting  knobs. 


CADTIONS 

When  testing  a boiler  or  system,  never  exceed  maximum  pressure  rating  on 
control  or  it  rruv  be  seriously  damaged.  Remove  control  if  higher  pressures 
are  required. 

IVi  not  fail  to  use  a siphon  on  steam  where  range  is  ^.'ilbs.  or  more.  (Control 
movement  must  not  be  oiled. 

Do  not  overload  note  eleitrual  rating  on  namepUte  and  be  sure  ititai 
current  passing  through  switch  is  within  specified  rating. 


MiRCOlO 

CONTtOl 


SoHU 

Circuit  Response  lo 

No. 

CIRCUIT 

Increase 

-2 

SP  ST 

Opens 

-3 

SP-ST 

Closes 

-4 

DP  ST 

Closes 

-26 

SP-ST 

Closes 

-36 

‘--'i 

SP  ST 

Opens 

S4 

OP-ST 

Opens 

S5 

3 Poll*.  ST 

Opens 

10J 

r? 

DP  ST 

Closes 

113 

OP  ST 

Closes 

-127 

DP-ST 

Opens 

152 

< :» 

SP-OT 

One  Closes  as  Olhe/  Opens 

•153 

SP  DT 

One  Closes  as  Other  Opens 

154 

2 CIRCUITS 

1 CIRCUIT 

CLOSE 

OPENS 

155 

1 CIRCUIT 

2 CIRCUITS 

CLOSES 

OPEN 

-156 

r -v 

SP  DT 

One  Closes  as  Other  Opens 

160 

• -3C 

ALARM 

SP  ST 

CLOSES  9 61 
OPENS  8-51 

705 

SPOT 

SP-ST 

One  Opens  as  Other  Closes 
CLOSES 

-729 

SPOT 

ST-ST 

One  Closes  is  Othe'  Opens 
OPENS 

804 

OP  DT 

TWO  CLOSE 

TWO  OPEN 

Drawing  No.  lOOOB 


Cd  Nf  HAL 
PDHPOSl 
PHff IXf  D 
BY 

DA.  OAf 
DR  DL 

ns.  OSf 

DRF 


PLAIN  CAS€  - BOTTOM  CONNECTION 


BACK  CONNECTION 


Bti'  r'jR|(  Mil  Nile 


^ OM'ilmi 
'ifS  sd'iiiaeRn 
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Drawing  No.  1082 

Watertight  NEMA  2,3,4 

PHI  MXI  D BY  DAW,  I h’V 
DSW.  Dl.W 


SiMiiiif  B .•••**««. 

EXPLOSION-PROOF 
Drawing  No.  98 

PHI  riXPt)  BY 
llAt  . DLF,  DRf 
DSl 


Drawing  No.  1350 

* K-  — 

IXPLOSHiN 

T 1 u PHODI 

■ I PHI  MXI  I) 

I HY 

' DAM 

t DAMI 

Zim  L 

^ DSH 

4^\  DSMI 
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FOR  PRESSURIZED  OR  NON-PRESSURED  TANKS  OR  SUMPS 


BULLETIN 
NO  0 420A 


FLOAT  ROD 


FLOAT  CLAMP 
(UPPER  STOP) 


ILLUSTH  A1  ION  No  I 

Arpnatuf* 


BRASS 


IllUSTRATION  No  7 


MATERIALS  OF 
CONSTRUCTION 

FLOATS-J04SS  Of  C0DD«»f, 
float  ROD-303SS  or  316S5 
FLOAT  STOPS-  e>a%%  or  304SS 
SUPPORT  ExTENSlON^Steo' 
oai«an<2od  ot  304SS . 

ROD  OUIDE-303SS  * tf'  Tp»io« 

''Q. 

Armature  Tube-  304SS 
Armature— 4 JOSS 


OPERATING  CHARACTERISTICS 

A float  iS  tiled  bt  nuMns  of  tod  cMmps  slops  above  and 
below  the  float  on  a float  tod  cotittecled  to  a magtielic 
armattire  at  ds  upper  end  The  artnatute  is  moved  up  and 
down  ins'de  a tube  wdh.n  a switch  enclosure  One  O'  two 
switch  operafittg  assemblies  ate  niounted  on  the  armalute 
lube  As  the  float  is  raised  ot  lowered  by  liquid  level 
changes,  the  artnafute  >5  n*oved  into  Ot  wdhdtawti  fTom  the 
field  of  the  swdch  magnet.  l♦•Slllllng  m opeiatioti  ol  the 
switch  assembly  or  assr’mblies  to  open  or  close  their 
respective  switches  Float  should  not  move  up  and  down  on 
the  flo.d  to0-:f  should  be  m a fued  position  ot)  the  tod. 
Float  position  on  rod  dt'letmim'S  switch  operation 

EXPLANATION  OF  TYPE  AND  CODE 
NUMBERS 

Eianiple  Type  30lC-4fi?0 

30t  IS  the  type  numbet.  letter  "C  identifies  type  of  enclo- 
sure 4820  designates  circuit 

ENCLOSURES 

GENERAL  PURPOSE  enclosures  are  identified  by  the 
letter  "G  " m type  numbet  as  in  30lG 

WEATHER  RESIST  ANT  enclosures  are  identified  by  the 
tetter  ' W in  type  number  as  in  301W. 

EXPLOSION  PROOF  enclosures  are  identified  by  the 
lelti-f  "i"  m typu  nuMiber  as  m 301  E 

VAPOR  PROOF-EXPLOSION  PROOF  enclosures  are 
identified  by  the  lette'S  EV  in  type  number  as  m 301EV. 

SPECIAL  FEATURES 

SEMI-AUTOMATIC  with  manual  reset  operates  automat- 
ically on  level  fall  only— manual  reset  required  on  level  rise 
Tins  opetalion  identif-ed  by  the  letters  RU”  >n  type  number 
as  n 301GRU  301ERU 

WIDE  DIFFERENTIAL  (si  nqie  Stage  only)  available 
only  tor  controls  with  mercury  switch  contacts.  Pro- 
vides approximately  double  the  fixed  level  change 
C't)"  m Liquid  Level  Change  Table)  between  on  and 
off  switch  operation,  identified  by  the  letter  •*D’‘  in 
type  number  as  m 301GC). 


440  VOLT  SERVICE  tnr  conltoli  With  mercury 
switch  contacts  only,  identified  by  the  digit  5 in  cir- 
cuit specification  , number  such  as  in  S>820.  f)821.  On 
two  stage  operation.  440v.  is  limited  to  SP  ST  m each 
stage. 

LOCATION  AND  MOUNTING 

All  controls  must  be  mounted  veMically  vfith  switch  mech- 
anism in  a level  position  AM  piping  including  flange  d used, 
must  be  installed  to  provide  level  control  mounting 
When  a flange  is  not  required  the  control  may  be  installed 
by  uSing  a 3 4 tapping  provided  a hand  hole  or  suitable 
opening  s available  tor  installing  the  float 


FLOATS-hPRESSURE  and 
TEMPERATURE  RATINGS) 


4-1  2*  Copper 

150  PSI  <0.  300  F MAX 

(NO  45-43-1 

4-1  2'  304  S S 

300  PSI  «x.  500  F.  MAX 
600  PSi  «v  100T.  MAX. 

(NO  45-301 

3-1  2 1 6*  S S 

300  PSI  (0.  500  F, 

450  PSI  (A  100  F 

(NO  45-60' 

7*  Copper 

150  PSI  (A  300  F MAX. 

(NO  45-401 

7*  304  S S 

J 

450  PSI  (A  100'F  MAX 
425  PSI  «A  200'F  MAX 
300  PSI  (A  500‘F  MAX. 

[NO  49-90) 

MAX  TEMP  INSIDE  CONTROL  290  F 


float 

SKI 

COLO 

NON-SHOCK 

ASA 

5'  Cl  125« 

I25n 

175  0 

flanges 

4.1  2* 

5*  Cl  250h 
5-  Cl  300:i 

200  rt 
300u 

400  :t 

600  4 

V 

Same  as  above  for  8'  Hangp  ] 

WHERE  TURBULENCE  OR  FAST  FLOWING  LIQUIDS 
PREVAIL  and  insertion  depth  is  over  16  or  more,  use  a 
support  eitension  with  a rod  gurde— see  illustration  No  1 
Support  eitensions  of  specified  lengths  may  be  otrtamed 
from  The  Mercoid  Corporation  or  maue  front  3 8 p>pe. 
threaded  at  each  end 

On  installations  where  the  control  is  to  operate  m a stand- 
pipe. no  support  eitens'on  is  necessary  and  thr*  tio.ii  may  be 
positioned  at  any  point  over  the  entire  length  of  float  rod 

HOW  TO  ASSEMBLE  FLOAT.  ROD,  STOPS 

If  support  eitension  is  required,  insert  rod  through  rod 
guide  bushing  and  support  eilensions  Attach  float  rod  to 
coupling  illustrations  No  1 and  2 protruding  f'Onr  armature 
tube.  Fasten  support  eitension  to  arrnaturi-  tutre  by  means 
of  fhe  threaded  section  inside  of  armature  tube  F.rsien  rod 
guide  bushing  with  Teflon  insert  to  bottom  ot  support 
eitension  Place  top  float  clamp  stop  on  rod  and  t.isten  it  at 
the  desired  position  Insert  rod  through  float  and  secure  to 
float  rod  by  rneans  of  boflor?)  float  clamp  slop  Be  sure  that 
float  IS  secured  m position  by  both  top  and  bottom  clan'ps 
stops  with  no  play  between  them  Location  ot  float  on  the 
rod  determines  level  effecting  switch  operation. 

If  support  eitension  is  not  used,  attach  the  float  rod  to  the 
rod  coupling  and  install  float  as  described  above 

FOR  OPERATING  LEVELS  AND  DIFFERENTIALS 
SEE  TABLES  ON  OPPOSITE  PAGE 

WIRING 

Wire  in  accoi dance  with  local  electrical  codes  or  follow 
equipment  manufactijrers  instructions. 

On  single  stage  controls,  once  I he  float  has  been  posi- 
tioned, the  oberjting  point  can  be  adjusted  slightly  by 
loosening  '.he  BWASS  SCiew  and  raising  ot  lower  inq  ttie 
Switch  assembly. 

To  remove  or  pi)silion  switch  assembly.  1oc»sen  BWASS 
screw  (iMustrat/on  N<>.  Aligr)  wiring  block  to  face 
conduit  opening  and  tighten  BRASS  screw  ot  switch 
assembly  Note  that  the  3.'A"  NPT  conduit  conne*tion 
(on  all  types)  can  be  rotated  3b0‘’  to  facilitate  wuing. 

CAUTIONS 

Keep  cover  on  control  mechanism  at  all  times  Do  not  orl 
any  parts  Do  not  overload  electrically— see  rating  stamped 
on  nameplate 


CIRCUIT  ARRANGEMENTS  SINGLE  STAGE 

Controls  using  mercury  switch  contacts 


OeiNATINC 
CIRCgiT 
seic  NO 

cmcuiT 

ARNANOI- 

MINT 

cmcuiT  RieeoNtf 

TO  LIQUID 

LiVIL  CHANOtS 

No!  4820 

SPST 

Clotet  as  level  falla 

No.  4821 

SP  ST 

l.'TI 

Closet  at  level  rises 

No  4815 

SP-DT 

One  circuit  dotes  as 
other  circuit  opens 

No  4814 

DP-ST 

Closes  as  level  falls 

No.  4813 

DP-ST 

Closet  as  level  rises 

TWO  STAGE  OPERATION 
(WITH  MERCURY  SWITCHES! 


Any  two  Circuits  showis  in  Circuit  arrangement 
table  are  available  on  each  stage  for  120  240  volts 
two  stage  operation  exarrTple  4820  13  designates 
a SP  ST  lower  stage  to  dose  as  level  falls  and  a 
DP  ST  upper  stage  open  as  level  falls 


CIRCUIT  arrangements  (MERCONTROL  ' 

with  snap-acting  twitches!  | 

Single-Specification  No  ^filO  (1)  SPOT  Swdih 
Stage  Specification  No  ;80f>  (2)  SP  Ol  Switches  ' 

Two  Specification  No.  ^810  10  SP  O T tach  Stage 
Stage  Specif  icai  mn  No  /a  1 0 Oh  SP  n T t.  ach  stage  | 
Spetificatioh  No.  780h  10  SP  (>l  t ach  Stage 
Specification  No  /SOb  Ob  SP  ('ll  f ach  Stage  I 


FOR  OPERATING  LEVELS  AND  DIFFERENTIALS  SEE  TABLES  ON  OPPOSITE  PAGE 


A3-10 


LIQUID  LEVEL  CHANGES  IN  INCHES  FOR  SWITCH  OPERATION 


SINGLE  STAGE 


llOBT 

C * COPPtI 

M • ITAlNlIM  ITfll 

■ INIBUB  MlGM  lIVll 
OPftATiM  POINT 
(ON  BHIt 

■AIIBUa  lOO  lIVll  i 
OPltATlMC  POINT 
(ON  QtOPl 

rtoa  TOP  0*  TiANOi 

Kifo  iiwii 

CHANOI  0 OITOflN 

. J 

TBNR  OIPTN 
•IQiHBIO  OllOO 
lOO  OPItATiNO 
POINT  TO 

X i/r  c 

9- 

90' 

3 4'  ^ 

S 3 4' 

4 1/?'  ss 

9 3/|- 

144*  ' 

J,.- 

S 3/4' 

1-  c 

10  i/r 

7N' 

1/7* 

6' 

r ss 

iO  3/4- 

m* 

17- 

6-  ■’ 

3 1 7 1 S*  ss 

9 > 9' 

144* 

? I- 

’ S 8' 

4 1/7*  C 

1 3 4' 

IM* 

? r 

i 1 8' 

4 1/7*  ss 

9 14' 

144- 

1- 

6 ) 1' 

r c 

10' 

7K' 

W- 

6 1 4' 

3*  ss 

10  S 1- 

u- 

i 1 4' 

3 1 7iS'  ss 

9 r 

9^‘ 

1 1 r 

n V 

4 1 7*  C 

1 1 7' 

6 1 4* 

4 1'7*  ss 

1 4- 

iOT 

I 8' 

6 14' 

7*  C 

9 1' 

i 3 4 

I-  ss 

10  1.7' 

!»■ 

« 3 4' 

3 1 ?i6-  ss 

9 1' 

ir 

8- 

4 1 ?•  C 

• 7' 

i«- 

. 5 1' 

8 1 1* 

4 1.7'  SS 

R 3 1* 

n- 

r 

8 1 7' 

>'  c 

9 r 

.•*- 

i 8 

8 7 8' 

?•  ss 

10  1* 

* 5 8' 

S.i- 

3 1 7i6*  SS 

1 r 

i 1 ?• 

8-  ^ 

r c 

1)4- 

190- 

3 4- 

8 3 4- 

JPt^POil » M •» 

<1*31 

^ nnvgiMni 

NOTE 

Float  travel  is  limited  by  the 
lower  eitremity  of  the  arma- 
ture tube  or  when  provided 
by  the  end  of  the  support  ex- 
tension Float  rods  and  exten- 
sions may  be  altered  to  obtain 
the  minimum  and  maiimum 
operating  levr's  shown  in  the 
tables. 

If  control  has  been  furnished 
for  specified  operating  levels, 
the  float  rod  supplied  will  pro- 
vide i 2"  adjustment  of  such 
levels 

If  tank  depth  is  critical  a sec- 
tion of  float  rod  below  lower 
damp  (stop)  may  be  cut  off 


TWO  STAGE  OPERATION 


FtOAT 
; . copptt 
. ITAiailU 
trill 


M ?•  C 
* ir  ss 
I'  c 
r ss 

j i ?i6'  ss 


M ?•  C 
t 1/7’  SS 


UPPER  STAGE 


LOWER  STAGE 


M)«UR  OPIltliaC 
POIMI  )tO« 

' jp  or  riANCi 
(ON  tttfl 


AllSUa  OPltATIRC 
poiitr  (toa 
10*  Of  riAMGI 
(ON  OtOP) 


niio  iivti 

CHAMCt  % 
10  titir 
ON  aiti 


lIVII  CNtNGI 
•I tallN  ITtGI 


» W ss 
r c 
r ss 

3 1 ?!«•  ss 


■<NIBua  TANA 
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Float  travel  is  limited  by  the 
lower  extremity  of  the  arma- 
ture tube,  or  when  provided, 
by  the  end  of  the  support  ex- 
tension Float  rods  and  exten- 
sions may  be  altered  to  obtain 
the  minimum  and  maximum 
operating  levels  shown  m the 
tables 


If  control  has  been  furnished 
for  specified  operating  levels, 
the  float  rod  supplied  will  pro- 
vide 1 2"  adjustment  of  such 
levels. 

If  tank  depth  is  critical  a sec- 
tion of  float  rod  below  lower 
clamp  (stop)  may  be  cut  off 
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MERCOID  SERIES  401 
MAGNETIC  LIQUID  LEVEL  CONTROLS 
TOP  MOUNTING-FOR  PRESSURIZED  OR  NON-PRESSURIZEO  TANKS  OR  SUMPS 


Illustration  No  1 


URPCR  STOP 


LOWER  STOP 


IMu»t»aiion  No  ? 


INSTALLATION  INSTRUCTIONS 

APPLICATION 


SERIES  401-t  Single  Stage  Operation—Adjuttable  high  and  low  operating  leveU 
SERIES  401-2  Two  Stage  Operation— Adjustable  operating  levels  plus  high  level  alarm  or  tnp. 
SERIES  401-)  Two  Stage  Operation— Adjustable  operating  levels  plus  low  level  alarm  or  trip 
SERIES  401-4  Two  Stage  Operation— High  and  low  alarm  or  trip  with  adjustable  spread 
between  stages. 


OPERATION 

Mercoid  Series  401  Controls  incorporate  magnetically  actuated  switch  mechanisms  which 
are  operated  by  a magnetic  armature  placed  by  float  action  into  or  out  of  the  magnetic  field 
of  the  switch  magnet.  The  armature  operates  within  a nonmagnetic  tube  within  the  switch 
enclosure.  The  switch  mechanism  including  the  tilting  Mercoid  mercury  switches  are 
mounted  on  the  armature  tube  Poles  of  the  switch  magnets  face  the  armature  tube  and 
when  float  action  moves  the  armature  into  position  to  attract  the  magnet,  tilting  of  the  mer- 
cury switches  takes  place.  As  the  armature  is  moved  out  of  position,  the  magnetic  attraction 
is  broken  and  the  mercury  switches  tilt  back  to  the  original  position  The  armature  tube  and 
switch  3truclures  are  designed  so  that  two  switch  mechanisms  may  be  stacked  on  the 
tube,  each  responsive  to  different  float  levels  for  individual  two  stage  operation 


ENCLOSURES 

General  Purpose  enclosures  are  identified  by  the  letter  ''G’ m type  number  as  in  40t-tG 
Weather  Resistant  enclosures  are  identified  by  the  letter  " W ' in  type  number  as  in  401  -1 W, 
f«pfosion- Proof  enclosures  are  identified  by  the  letter  "B"  m type  number  as  in  401  - lE 


j FLOATA-IRRIASURI  AND  TIMPIRATURI  AATINQS) 

4 12'  Copper 

150  PSI  (O'  300  F MAX. 

NO  45-43-1) 

4-1  2'  304  s S 

300  PSI  H 500  F.  MAX. 
600  PSI  500  F.  MAX. 

(NO  45-30) 

3-1  2 1 6'  S S 

300  PSI  (a.  500  F.  MAX. 
450  PSI  (0.  100  F MAX. 

NO  45-97  SS 

' 7*  Copper 

150  PSI  id.  300  F MAX. 

iNO  45-491 

' 7-  304  S S 

( 

i 

450  PSI  (0.  too  F MAX. 
425  PSI  (a  200  F MAX. 
300  PSI  (4  500  F MAX 

iNO  45-50> 

TEMP  INSiOI  CONTROL  -JSC’f 


rLANOlb  (ASA  teiClFICATIONt) 


4-1  r Float 

ATIAM 

COLO  HOM-AMOCH 

6*  Cast  iron 

125# 

175# 

6*  Cast  Iron  (Heavy  Outyi 

250# 

400# 

6*  Forpao  Steel 

300# 

600# 

1 5' FIarq#  lor  VI  t*  K • 

FLOAT 

ratlnge  ••  Above. 

r Flenge  for  7*  FLOAT 

Aome  rAtInge  aa  Above. 


IMOUNTING 

Select  location  recommended  by  equipment  manufacturer.  Be  sure  opening  in  vessel  is 
large  enough  so  that  the  float  and  float  cage  {if  used)  are  properly  contained  Before  install- 
ing. check  nameplate  for  Type  Number  and  Circuit  Specification  Number  and  follow  in- 
structions under  each  specific  type  as  shown  on  the  following  pages. 

The  guide  rods  for  the  float  cage  are  m diameter  and  threaded  on  one  end  for  screwing 
info  tappings  of  the  flange  The  float  guide  rod  spacers  are  held  in  place  by  a bushing  at 
the  bottom  of  the  rod  Float  guide  rods  may  be  shortened  to  the  desired  length  by  using  a 
hacksaw  NOTE— if  float  is  to  operate  in  a suitable  standpipe,  guide  rods  are  not  necessary. 


CAUTIONS 

Be  svjre  switch  mechanism  is  mounted  in  a vertical  position.  Keep  cover  on  control  head 
at  all  times  Never  o»l  switch  mechan/sm.  Do  not  overioad^see  electrical  rating  on  name- 
plate 

Weather-Proof  Types  W are  provided  with  dram  vent)  hole  in  bottom  ot  enclosure  base 
which  must  be  kept  open  Eiplosion-Proof  (Ei.  observe  cover  instructions. 


IMPORT  ANT —On  two-stage  units  the  upper  and  lower  mercury  switch  assemblies  are  not 
interchangeable  with  the  eiception  of  circuit  specification  No  4815  (SP  OT  } Interchang- 
ing two-stage  units  will  reverse  switch  action  from  that  obtained  m its  original  position 
—see  circuit  response  table  for  respective  upper  and  tower  units  under  each  specific  type 
number. 
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Illustration  No  3 


MERCOID  TYPE  40M  SINGLE  STAGE  OPERATION 
AdjuAtAbU  High  and  Low  Operating  Levels  

MERCOID  TYPE  401-2  TWO  STAGE  OPERATION 
I Adjustable  Operating  Levels  Plus  High  Level  Alarm  or  Trip 

Before  installing,  check  armature  rod  assembly  (illustration  Nos.  2 and  3).  Press  down  on  tne  adjusting  SPRING 
Clip  ' S " which  releases  PIN  ' P ' and  pull  out  entire  armature  rod  assembly.  Check  to  see  that  SNAP  WASHERS 
W'  are  properly  located  in  slots  as  indicated  by  illustration  No  2 A SNAP  WASHER  ‘W  ' must  be  in  slots 
2.  4.  5 and  7 Note  that  an  extra  washer  is  located  m slot  No  t which  serves  no  purpose  except  as  a spare  washer 
The  other  components  must  also  be  positioned  as  shown 

After  determining  that  the  assembly  is  correct,  note  the  four  holes  on 

the  armature  tube  marked  2,  5,  8.  10  above  designation  ’'401-1  or  2”.  r — 

Insert  PIN  "P  " in  proper  hole  in  accordance  with  table  shown  on  right  — TLMtIroo^T HOLE 

Assemble  switch  mechanism  (illustration  No.  2)  to  mounting  flange  — NUHAfR 

or  other  mounting  method  Do  not  twist  the  control  case  by  hand,  use  e fi  5 

a wrench  on  the  hex  section  of  the  NPT  connection . Connect  ttoat  ^ lo  9 fi  S 

rod  to  armature  rod  and  lock  with  coupling  nut.  Place  float  on  rod  with  O ?r  9 it  10 

upper  and  lower  float  stops.  Secure  float  stops  in  place  for  low  and ' 

high  level  operation,  Note  float  diagram  and  level  change  table  for  high  ^ "■  - — ■ ~ 

and  low  level  limitations 

For  the  initial  settings  of  float  stops  for  operating  levels,  it  may  be  assumed  that  level  line  on  float  is  at  center  of 
float  Stop  may  be  positioned  lo  locate  center  of  float  at  the  desired  level  distances  from  lop  of  mounting  flange 
Float  level  line  will  vary  somewhat  in  operation  and  with  respect  to  differences  in  floats  and  specific  gravities  Note 
that  tor  T ype  401-2  the  top  and  bottom  float  stops  determine  the  operating  levels  ‘ A”  and  ' B ” for  the  lower  mercury 
switch  unit  The  top  mercury  switch  unit  operates  upon  a fixed  level  rise  above  "A"  See  float  diagram,  dimen- 
sion “C”  ------  - . 


Assemble  guide  rods  to  flange  and  secure  their  bottom  ends  together  with 
the  spacers  and  clamps  provided  (illustration  No.  1).  Insert  float  structure  into 
vessel  and  bolt  flange  into  place 

TO  REMOVE  MERCURY  SWITCH  ASSEMBLY 

The  mercury  switch  mechanism  is  easily  removed.  First  loosening  set  screw 
in  retainer  ring  illustration  No  2^  after  which,  loosen  the  brass  screw  and  lift 
up  entire  assembly.  When  reassembling  be  sure  switch  mechanism  is  posi- 
tioned at  the  bottom  of  the  armature  tube  within  the  control  case.  Note;  Where 
(wo  mercury  switch  assemblies  are  used  (Type  401-2}  the  first  switch  assembly 
must  be  positioned  at  the  bottom  of  the  armature  tube  and  follow  this  by  posi- 
tioning second  switch  assembly  on  top  of  the  first  one— second  assembly 
must  also  be  as  far  down  on  the  armature  tube  as  possible.  This  is  important 
as  incorrect  lositiomng  can  result  in  operating  failures.  The  switch  magnets 
must  assume  their  proper  relationship  to  the  armature  within  the  armature 
tube  as  it  IS  raised  and  lowered  by  float  action. 

Align  Wiring  block  to  face  conduit  opening  and  tighten  brass  screw  to  secure 
switch  mechanism  into  place.  Replace  retainer  ring  and  tighten  with  set  screw 

WIRING 

Wire  in  accordance  with  local  electrical  codes.  Make  sure  that  each  mercury 
switch  unit  IS  properly  positioned  as  explained  in  preceding  paragraph. 

CAUTIONS  See  page  1. 
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TYPE  441-1  SINGLE  STAGE 
CIRCUIT  ARRANGEMENTS 
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TYPE  441-2  TWO-STAGE 
CIRCUIT  ARRANGEMENTS 
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MAXIMUM  A MINIMUM  OPERATING  DEPTHS  IN  INCHES  SELOW  TOP  OF  FLANGE 
FOR  STANDARD  GUIDE  ROD  LENGTHS  AT  VARIOUS  SPECIFIC  GRAVITIES 
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MERCOID  TYPE  401-3  TWO  STAGE  OPERATION 
Adjustable  Operating  Levels  Plus  Low  Level  Alarm  or  Trip 


Beiore  installing  check  armature  rod  assembly  (illus^'ation  No.  4).  Press  down  on  the  adjusting 
SPRING  CLIP  "S"  which  releases  PIN  “P''  and  pull  out  entire  armature  rod  assembly.  Check 
to  see  that  SNAP  WASHERS  ‘W  are  property  located  in  slots  as  indicated  by  illustration  No.  4 
A SNAP  WASHER  ' W must  be  in  slots  1,4,5and6.The  other  components  must  also  be  posi- 
tioned as  shown. 

After  determining  that  the  assembly  is  correct,  note 
the  four  holes  on  armature  tube,  marked  3.  6.  9. 
above  designation  ••40t-3'’.  Insert  PIN  "P"  into 
proper  hole  in  accordance  with  table  shown  on  right 


1 FLOAT  ROD 
' LENGTH 

HOLE 

NUMBER 

Up  to  4 ft. 

Over  4 ft.  to  7 ft 

Over  ? It.  to  10  t1 

Over  10  ft. 

3 

6 

ft 

12 

Assemble  switch  mechanism  (see  illustration  No.  2 
page  l)  to  mounting  flange  or  other  mounting.  Do 
not  twist  the  control  case  by  hand,  use  a wrench 
on  the  hex  section  of  the  NPT  connection.  Con- 
nect float  rod  to  armature  rod  and  lock  with  coupling 
nut.  Place  float  on  rod  with  upper  and  lower  float 
stops. 

Fasten  stops  in  place  for  low  and  high  level  operation.  Note  float  diagram  and  level  change  chart 
for  high  and  low  level  limitations.  For  the  initial  settings  of  float  stops  for  operating  levels,  it  may 
be  assumed  that  level  line  on  float  is  at  center  of  float.  Stop  may  be  positioned  to  locate  center 
of  float  at  the  desired  level  distance  from  top  of  flange  mounting.  Float  level  line  will  vary  some- 
what in  operation  and  with  respect  to  differences  in  floats  and  specific  gravities.  For  the  Type 
401-3  the  top  and  bottom  float  stops  determine  the  operating  levels  of  ■’A"  and  "B"  for  the  upper 
mercury  switch  mechanism.  The  lower  mercury  switch  mechanism  operates  upon  a fixed  level 
drop  below  level  "B”  (see  float  diagram  dimension  "C"). 

Assemble  guide  rods  to  flange  and  secure  their  bottom  ends  together  with  the  spacers  and  clamps 
provided  (see  illustration  No.  1 , page  1).  insert  float  structure  into  vessel  and  bolt  flange  into  place. 

TO  REMOVE  MERCURY  SWITCH  ASSEMBLIES 

Switch  mechanism  consists  of  two  mercury  switch  assemblies.  First  loosen  set  screw  in  retainer 
ring  (see  illustration  No.  3.  page  2).  Note— illustration  only  shows  one  mercury  switch  assembly. 
Remove  retainer  ring.  Loosen  brass  screw  on  each  of  the  mercury  switch  assemblies,  after  which 
lift  up  assemblies  to  remove. 

When  reassembling,  be  sure  that 
the  first  mercury  switch  assembly 
IS  positioned  at  the  bottom  of  the 
armature  tube  within  the  control 
case.  Follow  this  by  positioning  the 
second  mercury  switch  assembly 
on  top  of  the  first  one  making  sure 
it  also  IS  as  far  down  on  the  arma- 
ture tube  as  possible.  The  correct 
placement  of  the  two  switch  assem- 
blies IS  important  for  an  incorrect 
position  can  result  in  operating 
failure.  The  switch  magnets  must 
assume  their  proper  relationship  to 
the  armature  within  the  armature 
tube  as  it  is  raised  and  lowered  by 
float  action. 

Align  wiring  block  to  face  conduit 
opening  and  tighten  brass  screw  in 
each  switch  assembly  to  secure  it 
in  place  Replace  retainer  ring  and 
tighten  set  screw. 

WIRING 

Wire  in  accordance  with  local  elec- 
trical codes  Make  sure  that  both 
mercury  switch  assemblies  are  in 
correct  position  as  noted  in  preced- 
ing paragraph. 
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tllustration  No.  4 
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CAUTIONS  See  page  1 


electrical  rating  10  amo.  1?0  voU*.  5 amp 
240  voitt  AC  or  DC  Avatiable  440  volts  3 amp.  AC 
—two  stage  limited  to  SP-ST  m each  stage 


MAXIMUM  A MINIMUM  ONERATINO  DEPTHS  IN  INCHES  BELOW  TOP  Of  ELANSE 

FOR  STANDARD  GUIDE  ROD  LENGTHS  AT  VARIOUS  SPECIFIC  GRAVITIES 
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MERCOID  TYPE  401-4  TWO  STAGE  OPERATION 
High  and  Low  Alarm  or  Trip  With  Adjustable  Spread  Between  Stages 


Before  installing,  check  armature  rod  assembly  (illustration  No.  5).  Press  dov^n  on  the  adjusting  SPRING 
CLIP  "S"  which  releases  PIN  “P".  and  pull  out  entire  armature  rod  assembly.  Check  to  see  that  SNAP 
WASHERS  ■’W  ' are  properly  located  in  slots  as  indicated  by  illustration  No.  5 A SNAP  WASHER 
“W”  must  be  in  slots  2,  3.  4.  5 and  7.  The  other  components  must  also  be  positioned  as  shown. 

After  determining  that  the  assembly  is  correct  note  the  four  holes  on  armature  tube  marked  3.  6,  9,  12 
above  designation  “401  •4'’.  Insert  PIN  “P“  into  proper  hole  in  accordance  with  the  following  table; 


SPRING 
CLIP  ■ S 


Assemble  switch  mechanism  (unit)  to  mounting  flange  p - ■ 

or  other  mounting.  Do  not  twist  the  control  case  by  hand. 

use  a wrench  on  the  hex  section  of  the  ’A*  N.P.T.  connec-  “ptOAT^ROD HoTe” 

tion.  Connect  float  rod  to  armature  rod  and  lock  with  LENGTH  NUMBER 

coupling  nut.  Place  float  on  rod  with  upper  and  lower  float  3 

stops.  Clamp  float  stops  m place  for  low  and  high  level  Over  4 it,  to  7 ft  6 

operation.  Note  float  diagram  and  level  change  chart  for  Over  7 ft!  to  to  ft  9 

high  and  low  level  limitations.  For  the  purpose  of  estimat-  OvertOft.  12 

mg  level  position  of  float  for  setting  float  stops,  assume 

liquid  level  at  center  of  float.  I 

Float  level  line  will  vary  somewhat  in  operation  and  with  respect  to  differences  in  floats  and  specific 
gravity.  For  type  401-4  the  Top  and  Bottom  float  stops  determine  the  operating  levels  “A"  (upper  switch 
assembly  and  “B“  lower  switch  assemblvi.  Each  mercury  switch  assembly  has  a fixed  operating 
differential  “C”  and  “D"  (see  float  diagram  dimension 

Assemble  guide  rods  to  flange  and  secure  their  bottom  ends  together  with  the  spacers  and  clamps 
provided  (see  illustration  No.  1 , page  1).  Insert  float  structure  into  vessel  and  bolt  flange  into  place. 

TO  REMOVE  MERCURY  SWITCH  ASSEMBLIES 

Switch  mechanism  consists  of  two  mercury  switch  assemblies.  First  loosen  set  screw  in  retainer  ring 
(see  illustration  No  2 . page  1).  Note  that  illustration  only  shows  one  mercury  switch  assembly.  Remove 
retainer  ring.  Loosen  brass  screw  on  each  of  the  mercury  switch  assemblies,  after  which,  lift  up  as- 
semblies to  remove.  When  reassembling,  be  sure  that  the  first  mercury  switch  assembly  is  positioned 
at  the  bottom  of  the  armature  tube  within  the  control  case.  Follow  this  by  positioning  the  second  mer- 
cury switch  assembly  on  top  of  the  first  one  and  be  sure  it  is  as  far  down  on  the  armature  tube  as  possible. 
Align  wiring  blocks  to  face  conduit  opening  and  tighten  brass  screw  in  each  switch  assembly  to  secure 
it  in  place.  Replace  retainer  ring  on  top  of  assembly  and  tighten  set  screw.  The  correct  placement  of 
the  two  switch  assemblies  is  important  for  an  incorrect  position  can  result  in  operating  failures.  The 
switch  magnets  must  assume  their  proper  relationship  to  the  armature  within  the  armature  tube  as  it 
IS  raised  and  lowered  by  float  action. 


Illustration  No  5 


CIRCUIT  ARRANGEMENTS' 


Op«n  on  l•v•l  ^ 

Clot*  om*v«l  RISf  "o 

__  Op*n  on  lovol  RISf  iii- 

ST  cio.oonlov.lOROP  -*• 

‘ Av  On*  circuit  CLOSIS  <■ 

SP  OT  oih,,  circuit  OPINS  No  _ 

, . Clot*  on  I***!  RISi  - . 

OP  ST  Oo.nonl#v*IOROP  ” _ 

I «T  Oo*n  on  Itw*!  RISt  Mf,  —14 

I OP  ST  wo  M1J 

Note  Any  ooeratiog  Circuit  can  oe  cornbmed  *vith 
an  alarm  or  trip  Circuit,  i e — 4821-20 

electrical  rating  10  amp  120  vo'ts.  5 amp 
240  vOMs  AC  or  DC  Available  440  voUs  3 amp  AC 
—two  stage  limited  to  SP-ST  m each  stage 


OPIRRTtHC  POINT  ON  ▲ 
RISI  (AOJUSTANlf)  ^ 


UPPIR  STAOK  ^ 4IKtD 

--  3 •’  1 1 a* 

V RfSIT  4 


rixio  * 1 

LOWIR  STACf 


. OPIRATtNC  POINT  ON 
i DROP  (AOaUSTAeil) 


bottom  of  tanh 


MAXIMUM  A MINIMUM  OPERATING  DEPTHS  IN  INCHES  BELOW  TOP  OF  FLANGE 
FOR  STANDARD  GUIDE  ROD  LENGTHS  AT  VARIOUS  SPECIFIC  GRAVITIES 
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APPENDIX  A-4 

MAGNETROL  DIVISION  LIQUID  LEVEL  CONTROLS 


I 


A4-1 


ENGINEERING  FEATURES 


CN/IAGrslETROI— 

© SIDE  MOUNTING  TYPE 
LIQUID  LEVEL  CONTROLS 

I 

Worldwide  acceptance  ol  Magneirol  products  stems  from 
an  unequaled  application  capability  and  total  commitment 
to  fill  Idling  industry's  need  for  reliable  level  and  flow  . 

‘ instrumentation.  I 

Magnetrol  instruments  have  built  an  enviable  performance 
I record  throughout  three  decades  in  the  most  demanding  ol  | 
services  . . . from  nucleai  power  plants,  petroleum  and  J 
, chemical  processing  to  pulp  and  paper  manufacturing,  food  . 
processing  and  national  defense  protects. 

Whether  your  installation  calls  for  a standard  instiument 
or  a specialized  design  - solving  your  application  is  a 
special  challenge  to  us  - level  and  flow  instrumentation  is 
our  only  business. 

These  simple,  relialile  Magnetrol  instruments  mount  hori 
/ontdlly  to  any  tank  or  vessel  through  a threaded  or  flanyerl 
pipe  connection  Standard  models  are  normally  epuipptrd 
with  a single  switch  mechanism  for  high  or  low  level  alarm 
or  control  applications  Tandem  models  with  two  switch 
; mechanisms  are  available  foi  two  level  stage  applications  I 
provirling  the  opeiating  functions  of  two  separate  instru  • 
r merits,  such  as  high  and  low  level  alarm 


f 


Side  mounting  Magnetrol  level  controls  oftei  many  useful 
engineering  features  designed  to  provitle  the  utmost  in 
application  versatility  Seveial  of  the  most  popular  appli 
cation  features  are  listed  here 

CHOICE  OF  DIFFERENTIAL  The  desired  level  change 
between  switch  off  to  on  is  easily  selected  simply  hy 
specifying  the  appropriate  float  stem  length  Most  models 
are  available  with  up  to  15'.'’  of  level  differential,  which  is 
field  adjustable. 

TANDEM  OPERATION  When  specified,  dual  switches 
are  available  for  tandem  operation  combining  the  opeiatinii 
functions  of  two  separate  level  controls  in  one  compact 
easy  to  install  instiument 

CHOICE  OF  SWITCH  MECHANISM  A variety  ol 

optional  switch  merchanisms  are  available  to  meet  virtually 
any  (ob  rertuiiement  inclurling  diy  contact  switches,  double 
pole  mercury  switches  and  pneumatic  pilot  switches  Details 
on  page  7 . 

WIDE  SPECIFIC  GRAVITY  RANGES  . Standard  side 
mounting  Magnetrol  units  are  available  tor  service  on  luiuids 
of  0 40  or  greater  specific  rjiavity  Lower  latings  are  (lossible 
when  a specially  counter  weighted  float  is  specif  leil 


MERCURY 

SWITCH 


o 


FLANGED  OR  THREADED  MOUNTING  Foi  maxi 
mum  installation  versatility,  standard  models  aie  available 
with  flanged  or  threaded  mounting  in  either  cast  non  or 
steel  construction 

OUTSTANDING  ECONOMY  . Low  fust  cost,  simple 
mounting  and  dependable  operation  account  for  the  out 
standing  service  economies  offered  by  side  mounting  Mag 
netrol  instruments. 

OPERATING  PRINCIPLE 

I Like  all  Magnetrol  instiuments,  sitle  mounting  units  employ 
i permanent  magnetic  force  as  the  only  link  between  the 
I float  and  the  switching  element  As  the  pivoted  float  foi 
j losvs  liquid  level  changes,  it  moves  a magnetic  sleeve  © 
' into  or  out  of  the  held  of  a switch  actuating  magnet© 
causing  switch  operation  A non  magnetic  harrier  tube© 
I effectively  isolates  the  switch  mechanism  from  the  con 
I trolled  liquid,  eliminating  the  need  for  flexing  bellows 
' seals,  or  failure  prone  packing  glands. 

j Magnetrol’s  magnetic  operating  principle  is  the  product  of 
over  three  decades  of  continuous  refinement  and  improve 
j ment  Its  peerless  leliability  applied  through  dedicated 
t application  engint'ciing  and  quality  construction  is  the 
j undeilying  reason  for  Magnetiol's  enviable  peifoimance 
j record 

i 

i MODEL  FINDER 
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MODEL  TF  63 

Cast  Iron  Body,  2Vi"  NPT  Mounting  Connection 

Low  fust  cost  coiipU'il  with  ,ipptiCtitton  veisatility  have 
made  the  Model  T F 63  the  most  poptilai  side  mounting 
iKIiiid  level  rontiol  It  is  ideal  foi  applications  involving 
high  oi  low  level  alaim  oi  pump  contiol,  and  is  suitable  lor 
open  l.ink  oi  piessuii/ed  applications 

SPECIFICATIONS 

Switch  Mechanism  One  Type  S 1 meicuiy  switch  mec.h 
anism  with  SPST  contacts  is  standard,  others  availahle. 
Details  on  (lage  1 

Switch  Enclosure  NEMA  I stand.ird,  others  available 

Body  Cast  non  with  7 " NPT  male  pgie  thread  is  stan 
(laid  Other  matei  lals  available 

Float  and  Turn  St.indaiil  mateiials  include  a 7 ."  dia 
co()iiei  float  with  brass  and  Tyjie  304  stainless  steel  trim 
components  The  st.inrlaid  magnetic,  sleeve  is  ol  400  senes 
SS  Otitional  floats  aie  available  as  listed  in  the  table  at 
light  Optional  turn  mateiials  are  also  availalile 

PRESSURE  TEMPERATURE  RATINGS 
Float  si/e  and  material  as  well  as  body  material  affect 
pressure  temiieiatuie  rating  of  fhe  contiol  as  indicated  in 
the  1. lilies  at  i ight 

OPTIONAI  FEATURES 

Swdi  hes  SPOT  meiciiiy  switches  as  well  as  dry  contact 
tyties  and  pneumatic  pilot  switches  aie  availatile  Page  7 
details  the  most  (loiitilar  switch  options 

Switch  Enclosiiies  Standarrf  options  include  splash 

(iinof,  moisfuie  (iroof  and  explosion  proof  tyjies  Special 
designs  .ne  avail, ilile  to  meet  virtually  any  NEMA  tfesiq 
nation 


Construction  Materials  . , The  Model  TF  63  is  available 

with  complete  Type  304  or  Type  316  S.S.  float  and  trim 
for  corrosive  liquid  applications.  Bronze,  Type  304  and 
Type  316  S.S  bodies  may  also  be  specified  as  well  as  a 
stainless  steel  sheathed  magnetic  sleeve 

Tandem  Operation  . , . The  Model  TF-63  is  availaftle  tor 
tandem  operation  (two  switch  mechanisms)  providing  the 
same  functions  as  two  single  units,  and  can  be  factory 
calibrated  to  give  individual  switching  actions  throughout 
the  range  of  float  travel 

ivmx  , ^ O 


•This  dJrnension  equals  float 
stem  length  oius  float  length 
minus 
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FLOAT  RATINGS 

SPECIFIC  GRAVITY  AND  PRESSURE 


Minimum 

Specific  Gravity 

Pressure  Rating 

psi  O 

Length  of  Ftoai  Stem 

At 

6" 

rv 

00 

tv 

100  F 

90 

90  95  9b 

50 

25i'‘'250‘H 

50 

50  55  60 

50 

25iii250>'F 

70 

70  70  75 

200 

500*1300*' F 

80 

80  80  85 

350 

2OO0»7bO*>F 

.50 

50  50  55 

100 

6O0')75O‘’F 

55 

,55  55  60 

250 

150(*'750OF 

2* 7 <i>«i 

CoptM't  2’.x4 


Tvp*'  80  80  80  85  350  200(.'*)750t>F 

50  50  55  100  60r<750"F 

S'"'  3tfi.i  © 55  ,55  55  60  250  150(i'750nF 

O BoOv  pressufp  faimq  must  also  he  consxleteil  See  taliip 

Lowest  rating  ileternimes  Oiav  urtuiTi  pr essu' e temper ature  lirriit 

O Can  he  user!  only  where  tioat  can  t^e  aitache«1  from  insxto  of 
fans  Float  caiTnot  pass  through  ?',•  NjPT  opening 

BODY  PRESSURE  RATINGS  (PSD 


[ Pressure  Rating  PSI  | 

At  100OF 

Maximum 

250 

150  (?)  450*'F 

250 

1 25  (!i>  550«F 

400 

200  (?)  450*’ F 

Cast  Iihi3  250  150( 

Cast  RroM7P  250  1 25 1 

Cast  Stainless  Steel  400  200' 

LEVEL  DIFFERENTIALS  O 


Length  Of 
Float  Stem 


O All  moftels  tartOfy  set  with  mmirriuiTT  <t i f terpn t lal  irnf«»5s  other 
Wise  spei  'IiotI 

^ Length  of  mountirtg  no/?le  on  tank  litTuts  rTTa'intum  tl'1 1 er ent ifll 
Aopheat'On  (!eta<ls  in  BuMetm  44  rt?0 


1 Adjustable  Differentia)  | 

Minimum 

Maximum 

1 ' 

4' 

1 '/• 

T 

2’.- 

IT- 

3'7' 

15'/’ 

A 1-4  3 


■%r'. 


MODEL  TF  52 

Cast  Iron  Body.  Flanged  Mountrng  Connection 

The  Magnetrol  Model  TF  52  parallels  the  Model  TF  63  in 
basic  design  and  application  scope  hut  differs  t)v  providing 
a special  purpose  banged  tank  connection.  The  flange 
recjiiires  four  bolt  studs  on  a 4'^”  bolt  circle  to  secure  the 
instrument  to  the  tank  wall  as  illustrated  in  the  diagram 

SPECIFICATIONS 

Switch  Mechanism  . One  Type  S 1 mercury  switch  mech 
anism  with  SPST  contacts  is  standard.  Page  7 details  option 
ally  available  switches. 

Switch  Enclosure  . NEMA  1 is  standard,  others  available. 

Body  A cast  iron  body  with  special  purpose  mounting 
flange  is  standard  A [)ronze  body  is  optionally  available 

Float  and  Trim  A 7' diameter  copper  float  with  t)rass 
and  Type  304  stainless  steel  trim  components  are  standard. 
Standard  magnetic  sleeve  is  400  senes  stainless  steel.  Op 
tional  floats  are  listed  m the  table  at  right  Optional  trim 
materials  are  given  below 

PRESSURE  TEMPERATURE  RATINGS 
Float  size  and  material  as  well  as  body  material  affect 
pressure  temperature  rating  of  the  control  as  indicated  in 
the  table  at  right 

OPTIONAL  FEATURES 

Switches  SPOT  mercury  switches  as  well  as  dry  contact 
types  and  pneumatic  pilot  switches  are  available  Page  7 
details  the  most  popular  switch  options 

Switch  Enclosures  Standard  options  mcUide  splash 

proof,  moisture  proof  and  explosion  proof  types  Special 
designs  are  available  to  meet  virtually  any  NEMA  desig 
nation 

Construction  Materials  Complete  Type  304  or  316  S S. 
flo«if  and  trim  are  available  for  corrosive  service  applica 
fions  A bronze  body  is  also  available  as  well  as  a stainless 
steel  sheathed  magnetic  sleeve 


Tandem  Operation  . The  Mo(jel  TF  52  is  dvailal)le  for 
tandem  operation  (two  switch  mechanisms)  providing  the 
same  functions  as  two  single  units,  and  can  t)e  factory 
cdlif>rated  to  give  individual  switching  actions  throughout 
the  range  of  float  travel 


•This  airnension  equals  llnai 
slerri  lengtri  plus  float  lenyth 
minus 


_ Four  \I2"  studs  extending  1- 1/4” 
from  tank  on  4-5/8  bolt  circle. 

\ 


— 3*1/8  ••  DIA.  HOLE 

FLOAT  RATINGS 

SPECIFIC  GRAVITY  AND  PRESSURE 


Minimum 
Specific  Gravity 


1 

f^ater  lat  ^ 

Si/e 

1 Length  of  Float  Stem  , 

At 

(inches) 

6" 

12" 

18” 

26"  1 

100^ 

7' 1 dia. 

90 

90 

95 

[■ 

-95 

50  , 

CopfX’f 

2’.  x4 

50 

, 50 

, 55 

60 

50  ' 

3 tfi.i 

70 

1 70 

1 

,70 

75 

200 

Stainless 

7']  dia. 

.80 

, 80 

85 

.150 

Steel 

T 

2’.x4 
L— 

50 

50 

1 

50 

1 

.55 

100  ! 

304  316 

3d.a 

56 

, 55 

, 5b 

60 

250 

Pressure  Rating 
PSI  (T) 


50  25C‘i'250'>F 

50 


O Body  pressure  rat«nq  must  also  he  considered  See  latiie  he'Ovs 
Lowest  rating  determines  mammum  pressi^ite  ^en^pe»a1llM»  hm.t 

BODY  PRESSURE  RATINGS 


Pressure  Rating  PSI  | 

At  lOQOF 

Maximum 

250 

150  (ii)  4b0<’F 

250 

125  550‘’F 

Cast  Iron  250  150  o 

Cast  Rron/f  250  125(» 

LEVEL  DIFFERENTIALS  O 


Length  Of 
Float  Stem 


Adiustable  Differentiat 

Minimum 

MaximumO 

1 

4' 

) ’a" 

7/ 

2'/ 

1 1 

3'.--' 

I5'/ 

Q)  AM  mOffels  ractO»v  '**t  wth  mmimurT^  d< 
v.<se  spec  '<  ie»1 

^ I ength  o*  mounting  no/Oe  on  lanW  limits 
Application  details  u'  HuMrtm  44  320 


dittpierUial  unless  other 


1 


I 


I 

I 

( 

I 

I 


Constiuction  Mdtenjls  Complete  flodt  .mkJ  turn  con 
sltuction  of  Type  304  or  Type  316  SS  is  JVtitl.ihle  inriod 
nu)  d stdinless  steel  she.ithed  in.iijoetir  sleeve 

fdtufeni  Qpefdtion  The  Model  Th  6?  is  .iv.nidhie  for 
tjndem  operation  (two  switch  mecfi.inisms)  providinq  tin* 
sjme  functions  as  two  single  units,  and  c.in  he  factory 
calil)fdted  to  give  individual  switching  actions  throughout 
the  range  of  float  travel 


MODEL  TF  62 

Fabricated  Steel  Body.  3 ’ NPT  Mountmg  Connection 

The  Model  TF  6?  with  steel  t>ody  is  univpisally  used  in  the  j 
process  industries  for  level  alarm  and  control  functions  ! 
such  as  scrutil^er  level  contiol  on  natural  gas  compressors  1 
and  other  like  .ipplu'citirms  The  steel  body  is  ruggedly  built  ' 
to  withstand  hmh  pressure  and  temperature  conditions  and 
a variety  of  floats  is  availah'e  for  a wide  range  of  specific 
(jravity  ratutgs  ♦ 

SPECIFICATIONS  j 

Switch  Mechanism  One  Type  S 1 mercury  switch  j 

mechanism  with  SPST  contacts  is  standard  Page  7 details  * 
I optionally  .ivailahle  switches. 

Switcft  Fnrlosure  NEMA  t is  star^dard,  others  optioii 
I ally  av.iiiahie 

I 6ody  The  l^ody  is  lOtide  up  of  a seamless  carbon  ster*l 
' forijini)  with  3 NPT  male  pipe  thrrMd  mounting 

Float  and  Trim  A 3”  dia  x 5“  long  column  shapr*d 
I Typt'  3tl4  SS  float  is  used  with  Type  304  SS  turn  as 

. starxdard  A 400  senes  SS  magnetic  sleeve  is  standard 

j 0(>!ional  floats  an*  listed  m the  table  at  right  tnm  j 
I m. per  ujl  o()tions  <»re  listed  lielow 

PRf'SSURt  TEMPFHATUBF  RATINGS 

Th.'  spec'fied  float  vvtil  rfeterrTune  maximum  pressure 

femiieMtine  ’at'Oi)  ’ 

t : 

I 

OfMlONAl  f [ ATUHFS  ! 

* Swif’  hes  SPOT  mr*rcurv  switches  as  well  as  dry  contact 
tyt)es  .rnd  pneuniatir  pilot  switches  are  .rvailahle  Page  7 
details  rh»>  most  pot>ul.rr  switch  options. 

Switi  h Fnclosurr^s  Standard  options  include  splash 

jirnof  rnoistuie  proof  <ind  i*xplosi(>n  proof  tyftes  Special 
dr'signs  an*  availahlr*  to  rTieet  virtually  any  NEMA  rJesiq 
n.pion 


FLOAT  RATINGS 

SPECIFIC  GRAVITY  AND  PRESSURE 


Float 

Minimum 

Specific  Gravity 

Pressure  Rating 

Material 

Si/e 

(inches! 

Length  of  Float  Stem 

At 

iooPf 

Maximum 

6- 

12” 

18- 

26- 

Steel 

7 vpe 

J04  316 

80 

80 

90 

90 

350 

?00(  ■‘7f>0"F 

7 - 

50 

50 

55 

60 

100 

60i  /bC’f 

3 

55 

55 

60 

65 

750 

150p.)750*’F 

3x5 

65 

65 

70 

70 

500 

300'‘750‘’f 

© 

h 

50 

50 

55 

55 

400 

725u750‘'f 

O c.in  he  used  oi>iv  where  Uo^r  cdin  he  aTi.*<  hea  rrijm  imufe  o* 
lanS  Float  Cannot  pa»s  through  3 NPT  orteninq 


BODY  PRESSURE  RATING 


Bodv 

Matenal 

Pressure  Rating  PSI 

At  lOQOF 

Maximum 

Cnhon  Steel 

1700 

680  C*^  750*’^ 

LEVEL  DIFFERENTIALS  Q 


Length  Of 

Float  Stem 

Adfustable  Differential 

Minimum 

Maximum 

6 

1 '/• 

4 . 

I?' 

?■' 

IR- 

7\" 

I Pi 

?6' 

3\-- 

16S 

O All  ntodeis  tai  tory  «{>{  wdh  rTunnnuni  aaterential  unless  nthpi 
woe  spec  'tied 


O I Pi'qrh  of  rnoiinlmq  no^/'e  on  tank  rna«i'mum  ddlerentuil 

Ap{)lM  at<nn  details  m Piiiietm  44  JpO 

Ai-(;  5 
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1 he  Mo()t*l  TF  62  F utilizes  the  sjme  geut^ijl  construction 
js  the  TFG2  with  a toiqeil  steel  flancje  .iclded  toi  vessel 
connection.  The  standau)  flant^e  vs  a 3"  tbO  U>  USAS 
raised  face  foiijed  steel  unit  Flanijes  of  larger  pipe  sizes 
and  fiigher  pressure  class  ratings  are  t>ptionallv  .ivailahle, 

SPECIFICATION 

Switch  Mechanism  One  Type  S 1 mercury  switch  mech 
anism  with  SPST  cvintacts  is  stanifard  Page  7 details  op 
tionally  tivail.ihle  switches. 

Switch  Enclosure  NEMA  1 is  standaui,  others  optionally 
availalile 

Bofly  . The  body  is  made  up  of  a seamless  carbon  steel 
forging  to  which  the  mourding  flange  is  welded 

Float  and  Turn  A rliameter  Type  304  S S.  float  is 
used  with  Type  304  S S trim  as  stanifard  A 400  series  S.S. 
magnetic  sleeve  is  st.rndard  Optional  floats  are  listed  in  tht? 
table  at  right  trim  material  options  are  listed  below 

PRESSURE  TEMPERATURE  RATINGS 

Float  size  anr)  specified  tiody  flange  froth  affect  pressure  ^ 
temperature  rating  as  irnficated  in  the  tables  at  right  The  ; 
hotly  forging  (less  flange)  is  ratetf  1200  psi  lOQt^F,  1 
680  psi  63  75CK’F 

OPTIONAl  FEATURES 

Switches  SPOT  mercury  switches  as  well  as  dry  contact 
types  ,rnd  pneumatic  pilot  switches  <ire  .rv.rilahle  Page  7 
details  the  most  popular  switch  options. 

Switch  Enclosures  Standard  options  include  splash 

proof.  rTitristure  proof  <ind  explosion  proof  types  Special 
designs  are  available  to  meet  virtually  any  NEMA  desig 
nation 

Constfviction  Materials  Complete  boat  and  trim  con 
structKin  of  Type  304  or  Type  316  SS  is  avadafrle  irrrlud 
rng  a st. unless  steel  sheatherl  magnetic  sleeve 


Tattdem  Operation  The  Model  T F 6?  F is  availalrle  for 
tand{?m  operation  (two  switch  mechanisms)  providing  the 
same  functions  as  two  single  units,  and  can  he  factory 
califrrated  to  give  individual  switching  actions  throughout 
the  range  of  float  travel. 


4-  J/4  ■ 
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FLOAT  RATINGS 

SPECIFIC  GRAVITY  AND  PRESSURE 


Float 

Minimum 

Specific  Gravity 

Pressure  Rating 
PSI  O 

Material 

Size 

(mchesl 

Length  of  Float  Stem 

At 

lOCpF 

Makimum 

6' 

12" 

18" 

26" 

Sr. unless 

St‘*ef 

r vpe 
:uM  ;d(i 

7\ 

80 

80 

00 

.90 

3b0 

200('“750‘'F 

k4 

&0 

bO 

&5 

(>0 

too 

60o'7b0‘’f 

O 

bb 

bb 

.60 

6b 

250 

150M7b0‘’F 

3x5  0 

Gb 

A'ib 

70 

70 

bOO 

300o’7tj0*'F 

3',  O 

bO 

bO 

5b 

LiL 

400 

22bti»7bO‘’F 

Body  pfpssuf«*  fiHinq  rtnisi  .iKo  he  c onsi(Jeie<r  See  r;il>(e  heiow 
L OvvesT  rating  deteriMines  'T'a«irTnjni  pr  essui  e t einper  a tur  t*  l.r»iit 


O 

G) 


To  pays  Uv>nv  innV  »To;7ie  bo»e  tiiameier  rTuist  not  he  'ess  than 
3 " «<  hednie  40  t’lpe  si/e 

MerOfTift»en<1e*l  lor  use  wiih  4 or  larger  tanl^  r»o//les  or  where 
Uoal  call  |u>  atla<  hp<j  Ironi  inside  ol  lar>k  vvl'en  .1  tank  no.Vie 
<s  used 


BODY  PRESSURE  RATINGS  (PSIl 


USAS  Flange 
Oesignaiton 

Pressure  Rating  PSI  i 

At  lOQOF 

Maximum 

IbO  Ih. 

275 

100  Of  750*’ F 

3^10  tts 

720 

425  Of  750^'F 

400  LO 

960 

b7b  of  750‘'F 

600  Lb 

1200 

680  Of  750' 'F 

LEVEL  DIFFERENTIALS  © 


Lerigth  Of 

Float  Stem 

Ad|ustablp  Differential  1 

Minimum 

MaximumQ 

8' 

1 / 

3' 

t?" 

I 'a" 

5 '4. 

18' 

2%" 

7-.  ‘ 

?6" 

3',” 

UV.- 

(T)  AM  <a\io»v  set  vvnh  n>tniftiuftt  ltdiereniia'  uf>iess  orf^ei 

wise  spei  died 

O ■ of  rnonrd-ng  no.r/ie  on  tank  'muts  m i*  niuns  dd*e'rnt,.»( 

Apoucation  iietails  m Hid'etm  44  .t^n 
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MAGNETROL  SWITCH  MECHANISMS  FOR 
STANDARD  ANC  SPECIAL  APPLICATIONS 


Mi'truty  switches  lUr  usfd  statul.ifd  if»  Ma<|n<'ffol  suit' 
rofUioK  t)f  d)»*ii  ()(jfs!<jfuling  h'a 

lut»‘s  liki‘  hiqh  load  ( ao^H'ity.  hctnudically  st*alo(f 

fordacis  ami  rotwfMUt'tU  visual  inspection  OtIUM  types  ol 
switch  mechanisn>s  includintj  diy  contact  and  pncunuitic 
switches  are  available  toi  special  applications  Scveial  ot 
the  most  populai  Manneifol  switch  inechanisnts  ate  cle 
SCI tlieii  tier e 


TYPE  S I MERCURY  SWITCH 

Tht*  Type  S 1 switch  mechanism  is  standaid  m loosi  Maqite 
trol  side  mounted  controls  It  is  completely  sell  contained 
with  numl)eu‘d  teiminal  stop,  iemoval)le  meicuty  switch 
and  actuation  maqnet  SPST  or  SPOT  mercury  switches  are 
rated  up  to  }3  amp  service.  A specially  developed  vil)iation 
resistant  rTt(?fcufv  switch  mechamsm  is  also  availal)le.  Details 
and  latinqs  in  hulletin  A?  3?0 


I 

I 

■ TYPE  DPS  1 MERCURY  SWITCH 

The  Type  DPS  1 mechanism  uses  two  mercury  switches 
i actuated  hy  the  same  magnet  to  obtain  double  poleopeia 

* tion.  DPST  Ol  DPDT  contacts  are  available,  a high  temper 

* ature  porcelain  terminal  t)lock  is  standard.  A typical  appli 

; cation  would  include  the  control  of  two  ddferent  voltage 
circuits  such  as  1 10  volts  on  one  circuit  with  220  volts  oit 
the  other  For  tandem  applications  two  Type  DPS  1 switch 
mechanisms  wri!  fit  inside  a standard  length  switch  housing. 

I Request  {nilletin  42  321  for  corriplete  details  . 

I 

\ 
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DRY  CONTACT  TYPE  SWITCHES  , 

Diy  contact  switches  like  the  Type  S IM  illustrated  are  * 
used  itt  place  of  mercury  switches  m applications  wheie  i 
meicuiy  may  present  a contamination  piohlem  such  as  m ■ 
photographic  film  plants  and  nuclear  installations.  They 
are  also  used  where  excessive  vibration  is  present  or  in  ship 
board  installations  where  the  roll  of  the  vessel  could  cause  I 
false  mercury  swrtrh  actuation.  Bulletins 42  330  and  42  331 
cofitain  complete  infoimation. 
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PNEUMATIC  PILOT  SWITCHES 

Pneumatic  switches  can  be  applied  to  Maqnetrol  side  * 
mnurderf  controls  for  special  appl'^^dtmns  such  as  hazard  j 
ous  or  potentially  explosive  atmospheres,  in  refineries  or 
chemical  plants  The  pneumatic  switch  would  t)0  used  as  a ( 
pilot  device  to  actuate  a pressure  switch  located  m a non 
hazardous  location  or  to  actuate  a pneumatically  operated 
valve  The  Type  J 1 pilot,  as  illustrated,  is  availat)le  for 
sinqle  level  stage  applications  A dual  pilot  version  is  also 
availalrle  for  tandem  applications  Details  and  ratings  m 
t)ulletins  42  340  and  42  341  t 


A US 


7 


r 


1 


SPECIAL  APPLICATIONS  SUGGESTED  SPECIFICATION 


Side  mounted  Miiynetrul  level  contiols  are  jvaildhie  with 
special  construction  to  make  them  suitable  lor  the  most 
difticult  ap|)lications  T ypical  examples  of  Maynetiol's  cus 
tom  application  enyineeiiny  catraliility  aie  (jiven  here. 


LOW  SPECIFIC  GRAVITY  SERVICE 

All  side  inounteil  Maynetiol  instruments  ate  available  with 
specially  roimteiweiyhted  floats  lor  applications  involviny 
lii|uids  with  veiy  low  specific  yiavity  latinijs 


Furnish  and  install  a Model side  mounted 

Maynetiol  liquid  level  control  suitable  foi  use  with  a 

specific  yiavity  li(|uid  anil  haviny  a (iiessuie 

ratiny  of psi  fS instrument 

( shall  have  (mercury)  (diy  contact)  (pneumatic)  switchiny 
’ action  accomplished  try  direct  maynetic  operation  and  shall 
' employ  permanent  type  alternately  enyaged  ALNICO  met 
[ allic  alloy  maynet  switch  actuatois  located  exterior  to  the 
r lK)uid  process  The  unit  shall  (re  e(]uipped  with  (sinyle) 
(dual)  switch  mechanism(sl  to  (iiovide  the  tollowiny  switch 
my  functions: 


INTERFACE  DETECTION 

Specially  calilirated  side  mountiny  instruments  ate  availalrle 
for  apfilications  lequiiiny  the  detection  ol  the  inteiface  oi 
cleavage  between  two  dissimilar  luiuids  such  as  riasoline 
ovei  water 


CORROSIVE  SERVICE 

Side  mounted  Maynetiols  aie  availalrle  with  special  float 
and  tiim  mateiials,  such  .is  Monel  and  other  .illoys,  to 
comtr.it  corrosive  liiiuid  .iptrlications 


HOW  TO  ORDER 

To  assure  selection  of  the  nrost  apprrrpiiale  Maynetiol 
lirtuid  level  control  to  meet  application  conditions  [ile.ise 
provide  the  following  infoiniation  when  order iny 

1 (Marne  or  Tyjreof  Liquid 

7 Woikinyand  Maximum  Pressure  and  Temtiei.iture 

3 S|iecific  Gravity  of  Liquiil 

4 Desired  Switch  Action 

5 Style  of  Switch  Housiny  Requiietl 

6 Special  Materials  or  Otrtional  Features  Desired 


I 

I 


o 

N/l  A G 

5300  BflMONT  0OAO  «« 

d'vision  of  S c d u h fngin^ering  Co 
OOWNESS  CtOVf,  lUiNOlS  60515  ••  312  969  4000 

BULLETIN  NO  44  120 

PRINTED  IN  U S A 

10M371 

I 


A4-!) 


ISI  E T R O 

dtviMon  0/  Schaub  Co 

DOWNERS  GROVE.  HUNOtS  60515  3)3  969  4000 


SWITCH  MECHANISMS  AND  HOUSINGS 
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N/IAGrMETROL. 

SWITCH  MECHANISMS  AND  HOUSINGS 
FOR  STANDARD  AND  SPECIAL 
APPLICATIONS 


Mercury  switched  are  u^ed  ds  stjiuldrd  iii  mo*«t  Mdqnetrol 
liquid  level  conlroK  dud  Itow  switches  t>ecause  of  then 
outstanding  teatures  like  hiqh  lodtJ  carryinq  capacity, 
hermeticdlly  sealeif  contacts  aruf  convenient  visual  inspec 
hon  Other  types  o1  switch  mechanisms  includinq  riry  corr 
tact  and  oneumatic  pilot  swiches  an*  availdhle  for  most 
applications.  All  of  tire  most  popular  MaqrnMrol  switch 
mechanisms  are  desrnlred  heiein. 

Switch  housinq  desiqiis  are  availahle  to  meet  vntually  any 
NfMA  specification  mcluilinq  splash  pioof.  moisture  proof 
and  explosion  vapor  prirof 


MERCURY  SWITCHES 


DESIGN  ADVANTAGES 

Mercury  switches  offer  many  useful  d<fvdr\taqes  includinq 
these  most  Impoitani  features 

LONG  LIFE  . . . practically  no  limit  to  the  luimher  of 
operating  cycles. 

NO  BURNING  OF  CONTACT  POINTS  . . . an  atmosphere 
of  inert  qas  inside  the  switch  helps  to  quench  arcs 

HIGH  DC  RATINGS  . , . mercury  switches  are  rated  sigmf 
icantly  hiqher  for  Direct  Current  service  than  most  other 
types  of  switches 

EASY  VISUAL  INSPECTION  . . . the  glass  tube  permits 
positive  iirspection  of  the  switch  at  a glance 


APPLICATION  GUIDE 


TYPE  S I MERCURY  SWITCH  MECHANISM 


MERCURY  SWITCHES 


Model 

Description 

" "" 

Page 

S 1 

General  purpose  for  liquids  up  to  750^^1 

OPS  1 

Mercury  to  mercury  contacts 

2 3 

SPS  1 

Anti  vibration  service,  for  lujuids  up  to 

A ti. 

SPOPS  1 

7b0^^F  Mercury  to  mercury  contacts 

4 3 

DRY  CONTACT  SWITCHES 

SIM  contact  ly(>e  mechanisms  foi  liriuids 

u()  to  450^1  Inter  chanqr»ah!i*  with 
starnf.ird  S 1 mechanisrtis  wherr*  mercury 
DPS  IM  switches  prohibited. 

^ ^ Dry  contact  type  mechanisms  for  iKpiids 
up  to  450‘’F  For  unsteady  installations 
such  as  shipboard  srvvice  or  applications 
^ ^ with  severe  vibration. 

PNEUMATIC  SWITCHES 


Bleed  type  pneumatic  sv^itch  tor  liquids  ^ 
up  to  450^  F.  40  psi  supply  standard 


Non  bleed  type  pneumatic  switch  with 
J2  vibration  resistant  construction  Model  9 

available  for  liquids  over  450f’F 
40  psi  supply  standard 

SWITCH  HOUSINGS 

SrAndAFd  NFMA  \ thru  1?,  standard,  splash  ptoof. 

Tvp<r  moisture  proof  and  explosion  vapor  proof 

Transparent,  explosion  proof,  w double 
Optional  tap  conduit  conn  and  Class  1 , group  B” 

SWITCH  WIRING 
Typical  Wiring  Procedures 

ALL ,2 

Terminal  Connections  (Wiring  Diagrams} 


DESCRIPTION 

Most  off  on  type  Maqnetrol  liquid  level  controls  utilize  the 
type  S 1 switch  mechanism  as  standard  It  is  unitary  in 
design  and  employs  a pivoted,  magnet  actuated  mercury 
switch,  having  either  two  wire  SPST  contacts  or  three  wire 
SPOT  contacts 

APPLICATION 

The  type  S I switch  mechanism  is  designed  for  general 
purpose  applications  on  liquids  having  temperatures  ranging 
from  30*^F  to  750^F  For  temperatures  up  to  1000°F. 
special  modifications  arc  required  such  as  the  addition  of 
cooling  fins  to  the  Maqnetrol  switch  housing 

For  multi  level  stage  switching  applications  up  to  three 
mechanisms  can  he  positioned  one  above  the  other  within 
a standard  length  Magnetrol  switch  housinq.  A special 
length  housinq  is  required  to  accommodate  more  than  three 
type  S 1 switch  mechanisms. 

CONSTRUCTION 

The  temperature  of  the  liquid  to  be  controlled  influences 
construction  materials  For  liquid  temperatures  up  to 
450f’F  , a molded  phenolic  terminal  board  and  copper 
lead  in  wires  are  used  A porcelain  terminal  board  and 
nickel  clad  copper  wires  are  used  for  liquid  temperatures 
over  450OF 


©MAGNETROL  1974  A4-11 


SWITCH  IDENTIFICATION  CODE 


APPLICATION 
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f 

I 

I 

n 

I 
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Thf  tollowmq  coties  are  suffixed  to  the  Magnetrol  model 
iuiit)her  for  switch  identifiCdtion. 


CODE 

FORM 

FUNCTION 

Sll 

SPST 

MAKE  ON  LOW  level 

S12 

SPST 

MAKE  ON  HIGH  LEVEL 

S13 

SPOT 

SINGLE  POIE  DOUBLE  THROW 

NOTE:  In  stele  mounting  controls  the  switching  action  is  reveised 
• typical  ol  Model  TF  63)  Code  SI  1 will  make  on  htqh  level 
and  Code  SI 2 will  make  on  low  level 


TYPE  DPS  1 MERCURY  SWITCH  MECHANISM 


DESCRIPTION 

The  lyp*'  DPS  1 switch  mechanism  incorporates  two  elec- 
trically separate  single  pole  mercury  switches  actuated  at 
the  same  time  by  a single  magnet  assembly  to  provide 
double  pole  contact  action  The  type  DPS  1 switch  mech- 
anism IS  designed  to  be  directly  interchangeable  with  the 
type  S 1 switch  mechanism  used  in  most  Magnetrol  liquid 
level  controls  and  flow  switches 


The  type  DPS  1 switch  mechanism  is  used  in  applications 
requiring  the  switching  of  two  circuits  at  the  same  time 
such  as  to  break  both  sides  of  a control  circuit.  It  is  also 
used  to  carry  two  circuits  of  differing  characteristics  such 
as  both  AC  and  DC  current  of  two  different  voltages  The 
mechanism  is  suitable  for  applications  involving  littuid 
temperatures  from  30OF.  to  750OF  For  temperatures  u|i 
to  1000PF  special  modifications  ate  required  such  as  the 
addition  of  cooling  fins  to  the  Magnetrol  switch  housing 
Consult  the  area  Magnetrol  representative  for  special 
recommendations. 

For  multi  level  stage  switching  applications  two  type  DPS  1 
mechanisms  can  be  positioned  one  above  the  other  within 
a standard  length  Magnetrol  switch  housing  A combination 
of  one  type  DPS  1 and  one  type  S I mechanism  can  also 
be  accommodated  in  a standard  length  covet  A sprrcial 
length  housing  is  required  to  accommodate  more  than  twrr 
switch  mechanisms. 

CONSTRUCTION 

The  type  DPS  1 switch  mechanism  utilizes  a molded  por 
celain  terminal  board  and  nickel  clad  copper  switch  leatl  in 
wires  for  all  liquid  temperature  applications 

SWITCH  IDENTIFICATION  CODE 

The  following  code  designations  are  suffixed  to  the  Mag 
netrol  model  number  for  switch  identification. 


CODE 

FORM 

FUNCTION 

S1D1 

DPST 

2 circuits,  make  on  low  level 

S1D2 

DPSl 

2 circuits,  make  on  high  level 

S1D4 

DPDT 

Double  pole  double  throw 

S1D5 

DPST 

1 circuit  normally  open.  1 circuit  normally  closetl 

ELECTRICAL  RATINGS  FOR  TYPE  S I AND  TYPE  DPS  1 SWITCH  MECHANISMS 


LOAD 

AC 

DC 

tIO  120  V O 

220  240  V O 

440  480  V O 

110  120  V O 

220  240  V O 

Motor  Rating 

’4  HP 

%HP 

Vi  HP 

Vi  HP 

Vi  HP 

Full  Load 

9 8 A 

4 9 A 

2 .5  A 

5.2  A 

2.6  A 

Locked  Rotor 

58  8 A 

29.4  A 

15.0  A 

52  .0  A 

26.0  A 

Non  Inductive 

10  0 A 

6.5  A 

3.7  A 

10.0  A 

5.0  A 

Pilot  Duty 

360  VA 

360  VA 

360  VA 

- 

- 

R.Jtmqs  qiven  .ipply  to  ^^1qnptrol  mstrumpnt^  equipped  with 
foMowinq  Fiitinqs  lUL  GohIm* 

TWO  MECHANISMS 

T 20  V.  AC.  7 .imp  ’«  HP  360  V A pilot  duty 
240  V AC.  6 5 r^rnp.  ' t HP,  360  VA  pilot  duty 
T 20  V.  DC.  7 .tmp,  HP 
240  V.  DC.  5 itmp,  HP 

Requifps  Non  UL  Listing 


a singlp  switch  mechanism  Multiple  switch  mechanisms  cany 
THREE  MECHANISMS 

120  V.  AC.  5 5 amp,  HP  360  VA  pilot  duty 
240  V.  AC.  5 5 amp.  HP  360  VA  pilot  duty 
120  V.  DC.  5 5 amp  HP 
240  V.  DC.  5 amp.  •,  HP 
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SPECIAL  PURPOSE  MERCURY  SWITCHES 


DESIGN  ADVANTAGES 

Mercury  switches  offer  many  useful  advantages  including 
these  most  important  features: 

LONG  LIFE  . . . practically  no  limit  to  the  number  of 
operating  cycles. 

NO  BURNING  OF  CONTACT  POINTS  ...  an  atmosphere 
of  inert  gas  inside  the  switch  helps  to  quench  arcs. 

EASY  VISUAL  INSPECTION  ...  the  glass  tube  permits 
positive  inspection  of  the  switch  at  a glance 


TYPE  SPS  1 VIBRATION  RESISTANT 
MERCURY  SWITCH  MECHANISM 


DESCRIPTION 

These  special  purpose  switch  mechanisms  have  been  de 
veloped  for  use  in  vibration  service  applications  associated 
with  compressor  scrubbers  in  the  petroleum  and  chemical 
process  industries.  The  type  SPS  1 unit  is  of  single  pole 
design  while  the  type  SPDPS  1 mechanism  is  equipped  with 
two  mercury  switches  for  double  pole  operation.  Each 
mechanism  is  designed  to  be  directly  interchangeable  with 
the  standard  type  S I mechanism  used  in  most  Magnetrol 
liquid  level  controls  and  flow  switches. 

APPLICATION 

The  mercury  switches  employed  in  the  type  SPS  1 and 
SPDPS  1 mechanisms  differ  from  the  standard  type  S I 
mercury  switches  in  that  electrical  contact  is  established 
between  a mercury  pool  and  an  electrode.  The  electrode 
is  designed  to  dampen  the  travel  of  the  mercury,  largely 
eliminating  vibration  caused  false  switching  acutations.  For 
compressor  drive  engine  magneto  shorting  applications, 
special  purpose  switch  mechanisms  are  available  designed  to 
close  up  to  four  circuits  to  a common  ground.  These  mech- 
anisms are  suitable  for  applications  involving  liquid  temper 
atures  from  -SOop.  to  750OF.  (up  to  lOOQOF.  with  special 
control  modifications). 

For  multi-level  stage  switching  applications  up  to  three 
single  pole  type  SPS  1 mechanisms  can  be  positioned  one 
above  the  other  within  a standard  length  Magnetrol  switch 
housing.  Two  double  pole  mechanisms  or  a combination 
of  one  double  pole  and  one  single  pole  mechanism  can  also 
be  accommodated  in  a standard  housing.  A special  length 
housing  is  required  to  accommodate  any  additional  switch 
mechanisms. 


CONSTRUCTION 


Type  of  Mechanism 

Maximum  Liquid 
Temperature 

Switch  Lead  Wire 

Lead  Wire  Insulation 

Terminal  Board 

SPS  1 

450OF 

Copper 

Silicone  Rubber 

Molded  Phenolic 

750°  F 

Nickel  Clad  Copper 

Porcelain  Beads 

Molded  Porcelain 

SPDPS  1 

4500  F 

Copper 

Silicone  Rubber 

Molded  Porcelain 

750OF 

Nickel  Clad  Copper 

Porcelain  Beads 

TYPE  SPDPS  1 VIBRATION  RESISTANT 
MERCURY  SWITCH  MECHANISM 


SWITCH  IDENTIFICATION  CODE 

Thi'  following  code  designations  are  suffixed  to  the  Magnetiol  model  numtrer  for  switch  identification 


CODE 

FORM 

FUNCTION 

S15 

SPST 

Two  Circuits  to  Common  Ground  on  Low  Level 

S16 

SPST 

Two  Circuits  to  Common  Ground  on  High  Level 

S17 

SPOT 

Single  Pole  Double  Throw 

S18 

SPST 

Make  on  Low  Level 

S19 

SPST 

Make  on  High  Level 

S1D6 

DPST 

Two  SPST.  4 Circuits  to  Common  Ground  on  Low  Level 

S1D7 

DPST 

1 SPST.  2 Circuits  to  Common  Ground  on  Low  Level 

1 SPST.  2 Circuits  to  Common  Ground  on  High  Level 

S1D10 

SPOT  & SPST 

SPOT  Plus  SPST.  2 Circuits  to  Common  Grourxl  on  Low  Level 

S1D11 

DPST 

4 Circuits  to  Common  Ground  on  High  Level 

S1D14 

SPOT  8.  SPST 

SPOT  Plus  2 Circuits  to  Common  Groursd  on  High  Level 

S1D20 

DPDT 

Two  SPOT  Switches 

NOTE  In  side  mounting  controls  the  switching  action  of  the  SPST  and  DPST  switches  are  reversed  (typical  of 
Model  TF  62  and  TF  63) 

ELECTRICAL  RATINGS  FOR  TYPE  SPS  1 AND  TYPE  SPDPS  1 SWITCH  MECHANISMS 


A-4-14 


5 


DRY  CONTACT  SWITCHES 


TYPE  S-1M  and  DPS  1M  DRY  COMTACT 
SWITCH  MECHANISMS 


DPS  1M 


DESCRIPTION 

The  type  SIM  c^n(^  DPS  1M  switcfi  mechanisms  utilize 
maqner  actuated  dry  coi^tact  switches  and  are  d(*signed  to 
l)p  mterchanqeat)ie  with  the  tytx»  S 1 mercuiy  switch  mech 
anism  used  in  most  Maqnetrol  licjuid  level  controls  and  flow 
switches  The  type  S tM  mec.hanssm  a su'iq^e  SPOT 

dry  contact  switch  while  the  type  DPS  1 M unit  inrorporatos 
two  electrically  independent  SPOT  switches  actuated  tiy  a 
sinqie  magnet  to  provide  DPDT  contact  action. 

APPLICATION 

The  types  S IM  and  DPS-IM  swdches  are  normally  spe- 
otied  m lieu  of  standard  mercury  switches  for  applications 
where  mercury  is  undesirable  or  prohihiterf  such  as  in 
photographic  film  manufactunnq  or  nuclear  power  install 
ations.  These  switch  mechanisms  are?  directly  interchangeatile 
with  the  type  S 1 me*rcijry  switch  mechanism  eliminating 
the  net?d  for  spe?cial  calibrations  or  modifie‘d  n^ternal  oper 
aftnq  compements 


For  multi  level  stage  switching  applications,  up  to  thie*e 
single  pole  type  SIM  mechanisms  can  l)e  positioned  one? 
at)ove  the  other  within  a standard  length  Magnetrol  switch 
housing.  Two  double  pole  type  DPS  IM  or  a combination 
of  one  double  pole  and  one  single  pole  mechanism  can  also 
be  accommodated  in  the  standard  housing.  A special  length 
housing  is  required  to  accommodate  any  additional  switcli 
mechanisms. 

TEMPERATURE  LIMITS 

Standard  Magnetrol  models  equipp(?d  with  type  S IM  and 
type  DPS  IM  switch  mecbaitisms  are  limited  to  applications 
where  the  temperature  of  the  liquirf  to  1)0  controll(?d  does 
not  exceed  450^^r.  For  higher  temperatures  special  modi 
fications  are  rerjuired  such  as  the  addition  of  cooling  fins 
to  the  Magnetrol  switch  housing.  Consult  the  area  Magnetrol 
representative  for  special  n?commendation. 

HERMETICALLY  SEALED  DRY  CONTACT 
SWITCH  MECHANISMS 

DESCRIPTION 

The  hermetically  seal(*d  dry  contact  switch  mechanisms  are 
adaptions  of  (and  interchangeable  with)  the  staridard  S IM 
and  DPS-IM  mechanisms,  fitted  with  miniature,  metal 
cased  snap  switches  which  have  been  hermetically-sealed 
in  accordance  with  military  standard  MILS  8805,  endo 
sure  design  symbol  5, 

These  mechanisms  are  specified  for  (fry  contact  switching 
applications  involving  liquid  temperatures  up  to  750^F 
where  damp  or  hurtiid  atmospheres  may  be  encountered. 
The  interior  of  the  metal  cased  switch  is  filled  with  an 
inert  gas  to  help  quench  arcs. 


Switch 

Description 

Switch 

Identification 

Code 

Load 

VAC 

VDC 

28 

SPDT 

S 1HM 

Resistive  Amp 

2 

Va 

4 

DPDT 

S 1DHM 

Inductive  Amp 

2 

ELECTRICAL  RATINGS  AND  SWITCH  IDENTIFICATION  CODES 
FOR  TYPE  S IM  AND  TYPE  DPS  IM  SWITCH  MECHANISMS 

The  maximum  tcmpr’raturc  of  the  liquid  to  t)e  comrolled  influences  the  available  electrical  ratings.  The  table  below  lists 
ratings  for  two  liquid  temperature  ranges  ambient  to  250^F  . to  TBO^F. 


Maximum 

Liquid 

Temperature 


Switch  Description 


Switch 

identification 

Code 


Volts  AC 


Volts  DC 


120 


240 


Standard  SPDT  Contacts 


S1M3 


Non  Inductive  Amp 


15 


0.40 


0.20 


Inductive  Amp 


38 


0 05 


0.03 


Standard  DPDT  Contacts 


S1M04 


Horsepower 


25  OOF 


Special  SPDF  Contacts 
For  DC  Service 


S1M3DC 


Non  Inductive  Amp 


10 


1.5  mm. 
3.0  max. 


Inductive  Amp 


3.80 


2 2 


Special  DPDT  Contacts 
For  DC  Service 


S1MD4DC 


Horsepower 


Standard  SPDT  Contacts 


S1M3H 


Non  Inductive  Amp 


0 40 


0.20 


4500  F 


Inductive  Amp 


0 05 


0.03 


S1MD4H 


Horsepower 


Standard  DPDT  Contacts 


TYPE  M l and  M-4  DRY  CONTACT 
SWITCH  MECHANISMS 

DESIGN  ADVANTAGES 

The  type  M l and  M 4 switch  mechanisms  solve  application 
pioblems  unapproachable  with  mercury  switches  and  otter 
the  tollowing  usetui  teatures: 

VIBRATION  RESISTANCE  . . . the  dual  magnet  switching 
principle  is  ideal  lor  use  on  excessive  vibration  applications. 

INSENSITIVE  TO  MOUNTING  POSITION  , , . the  type 
M 1 or  M 4 switch  mechanisms  assure  positive  switch  oper 
ation  in  unsteady  installations  such  as  shipboard  installa 
tions,  or  where  the  Magnetrol  instrument  must  be  mounted 
at  an  angle  deviating  Irom  the  vertical 

HIGH  DC  RATINGS  . . . s(xrcial  SPOT  switches  are  avail 
able  tor  high  DC  ratings. 

DESCRIPTION 

The  type  M 1 and  M 4 diy  contact  switches  otter  a high 
degree  ot  vibration  resistance.  Dittering  trom  the  standard 
mercury  switch  mechanism  used  in  most  Magnetrol  mstru 
ments,  they  employ  dual  magnets  to  actuate  the  switch 
The  magnets  are  secured  to  a pivoted  switch  actuating 
rocker  arm  assembly  One  magnet  actuates  the  switch  at 
high  level,  the  second  actuates  the  switch  at  low  level,  thus 
one  magnet  is  always  holding  the  switch  in  position. 

APPLICATION 

The  type  "M"  switch  mechanisms  are  ideally  used  in  appli- 
cations involving  excessive  vibration  or  in  marine  installa 
tions  where  the  motion  of  the  ship  or  vessel  would  interfere 
with  the  normal  operation  of  mercury  type  switches.  The 
type  "M”  switches  can  be  adapted  to  most  Magnetrol 
models  which  employ  the  standard  type  S 1 mercury  switch 
mechanism. 

TYPE  M 1 MECHANISM 

This  mechanism  is  designed  for  single  level  stage  switching 
applications  and  is  available  with  a single  SPOT  switch  or 
two  SPOT  switches  arranged  for  DPDT  operation 


TYPE  M-4  MECHANISM 

The  type  M-4  switch  is  designed  for  two  level  stage  switch 
ing  applications.  The  mechanism  incorporates  two  SPOT 
snap  switches,  each  actuated  by  a separate  magnet  assembly 
for  independent  switch  operating  levels.  The  type  M 4 
switch  mechanism  is  ideally  suited  to  narrow  level  range 
applications  where  approximately  one  inch  of  level  travel 
IS  sufficient  to  sequentially  actuate  the  two  switches  (Exact 
level  travel  required  is  determined  by  application  conditions 

TEMPERATURE  LIMITS 

Standard  Magnetrol  models  equipped  with  type  M l and 
type  M 4 switch  mechanisms  are  limited  to  applications 
where  the  temperature  of  the  liquid  to  be  controlled  does 
not  exceed  450°F.  For  higher  temperatures  special  modi 
fications  are  required  such  as  the  addition  of  cooling  fins  to 
the  Magnetrol  switch  housing.  Consult  the  area  Magnetrol 
representative  for  special  recommendations. 

TYPE  M-1  DRY  CONTACT  SWITCH  MECHANISM 


w 

Wi 


ELECTRICAL  RATINGS  AND  SWITCH  IDENTIFICATION  CODES  FOR  TYPE  M l AND  TYPE  M 4 SWITCH  MECHANISMS 

The  maximum  temperature  of  the  liquid  to  be  controlled  influences  the  available  electrical  ratings.  The  table  below  lists 
ratings  for  two  liquid  temperature  ranges  ambient  to  250”F.  and  251°F.  to  450°F 


Maximum 

Liquid 

Temperature 


Switch  Description 

Switch 

Identification 

Code 

Standard  SPOT  Contacts 

M13 

Standard  DPDT  Contacts 

M14 

Special  SPDT  Contacts 

For  DC  Service 

M13DC 

Special  DPDT  Contacts 

For  DC  Service 

M14DC 

Standard  SPDT 

M13H 

Standard  DPDT  Contacts 

M14H 

Volts  AC  Volts  DC 


480  120 


Non-Inductive  Amp 


Inductive  Amp 


Horsepower 


Non-Inductive  Amp 


inductive  Amp 


Horsepower 


Non-Inductive  Amp 
Inductive  Amp 
Horsepower 


5 5 5 040 


A-i-ir. 


PNEUMATIC  SWITCHES 


TYPE  J 1 PNEUMATIC  PILOT  SWITCH 

DESIGN  ADVANTAGES 

Like  all  Magnetrol  switches,  the  type  J 1 pilot  mechanism 
otters  the  user  many  unique  and  usetui  teatures  — several 
ot  the  most  important  are  listed  here. 

ADJUSTABLE  . . . the  pilot  nozzle  can  be  tield  set  to 
open  or  close  at  either  high  or  low  liquid  level. 

CORROSION  RESISTANT  . . all  operating  components 

are  ot  stainless  steel  and  are  suitable  for  use  with  well  head 
gas  as  well  as  regular  instrument  air. 

ADAPTABLE  . . . the  type  J 1 pilot  can  be  furnished  as 
an  optional  switch  mechanism  on  most  all  Magnetrol  liquid 
level  controls  and  flow  switches 

SUITABLE  FOR  TANDEM  OPERATION  . . . a dual  pilot 
type  J 1 mechanism  is  available  for  two  level  stage  appli 
cations 


DESCRIPTION 

The  Magnetrol  type  J 1 pilot  mechanism  is  the  simplest 
form  of  two  position  pneumatic  control.  It  incorporates  a 
single  pipe  bleed  nozzle  that  is  opened  and  closed  by  a 
flapper  assembly  magnetically  coupled  to  a liquid  level  ot 
flow  sensing  device. 

The  type  J 1 pneumatic  pilot  is  interchangeable  with  the 
standard  type  S I electric  switch  mechanism  used  in  most 
Magnetiol  liquid  level  controls  and  flow  switches.  A dual 
pilot  type  J-1  mechanism  is  available  for  two  level  stage 
switching  applications. 

APPLICATION 

The  J 1 pilot  can  be  used  to  position  a diaphragm  actuated 
control  valve  by  acting  as  a bleed  gate  in  the  air  supply  line 
to  the  valve  diaphragm.  When  the  J1  pilot  nozzle  opens  it 
bleeds  air  faster  than  can  be  supplied  through  a suitable 
restriction  fitting  located  in  the  supply  line,  thus  unloading 
the  valve  diaphragm.  The  J 1 pilot  is  also  used  in  explosive 
or  hazardous  atmospheres  to  pneumatically  operate  a remote 
electrical  device  such  as  a pressure  switch  located  in  a non 
hazardous  area. 

CONSTRUCTION 

The  standard  type  J f mechanism  with  silicone  rubber 
coated  flapper  is  suitable  for  applications  where  controlled 
liquid  temperatures  do  not  exceed  400° F A spring  loaded 
ball  valve  assembly  replaces  the  standard  flapper-nozzle  for 
temperatures  over  400°F. 


- Air  or  Gas  Supply 


f a;  - _ 

/ ^ 

/ 

Bleed  Restriction  — ^ 

Type  J 1 Pilot  Noz2le  - 

(Needle  Valve) 

And  Flapper 

K 

Diaphraqm  Motor  Valve 


BLEED  RATES 

Bleed  rates  at  several  supply  pressures  are  given  below  for  the  two  standard  nozzle  sizes  The  standard  1/16"  diameter 
nozzle  IS  designed  to  seal  against  100  PSIG  supply  pressure  The  alternate  3/32”  diameter  nozzle  is  designed  to  seal  against 
60  PSIG  supply  pressure 


NOZZLE 

SWITCH 

mciuTici^ATi  mki 

1 AIR  FLOW.  SCFM  AT  VARIOUS  SUPPLY  PRESSURES 

DIAMETER 

lUcIMflrliaAI  lUiv 

CODE 

10  PSI 

20 

30 

40 

50 

60 

70 

80 

90 

100 

1/16' 

J 16 

80 

1.50 

2.10 

2.60 

3.10 

3.50 

4.00 

4.50 

5.00 

5.60 

3/32" 

J 19 

1 20 

2.20 

3.10 

4 00 

4.70 

5.40 

8 
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TYPE  J-2  PNEUMATIC  PILOT  SWITCH 

DESIGN  ADVANTAGES 

The  type  J 2 pilot,  like  all  Magiietiol  switch  mechanisms, 
IS  designed  with  many  iinipue  and  useful  features  several 
of  the  most  important  are  listed  here. 

NON  BLEED  . . . the  type  J 2 pilot  conserves  instrument 
air  (or  operating  gas).  With  the  suppS,  port  closed,  only  the 
entrapped  downstream  air  between  the  valve  and  the  pneu 
matic  actuator  exhausts  to  the  atmosphere. 

VIBRATION  RESISTANT  . . . the  dual  magnet  design  pro 
vides  positive  valve  positioning  under  viirration  conditions. 

FIELD  ADJUSTABLE  . . . the  (rail  valve  assembly  can  Ire 
field  ailiiisted  to  open  oi  close  the  supply  port  at  either 
high  or  low  operating  level. 

FAST  OPERATION  . . . no  consider  at  ion  ner'd  be  given  to 
noy/le  si/ing  and  "Irleed  rates".  A single  si/e  ball  valve  is 
used  for  all  applications 


DESCRIPTION 

The  type  J 2 mechanism  is  a snap  acting  non  bleed  type 
pneumatic  switch  incorporating  a magnetically  oprnated 
three  way  ball  valve  assembly.  The  hall  valve  positioned 
by  a magnet  assembly  opens  a supply  port  allowing  air 
(or  operating  gas)  to  flow  to  the  operated  equipment,  such 
as  a diaphragm  actuated  control  valve  As  the  magnet  asscm 
bly  pivots  in  response  to  a change  m attraction  sleeve  posi 
tion  as  when  attached  to  a float  following  a rising  liquid 
level  the  ball  valve  closes  the  supply  port  and  simultane 
ously  opens  the  exhaust  port  allowing  the  pressure  in  the 
operated  equipment  to  bleed  to  atmosphere. 

The  J 2 pilot  mechanism  is  available  as  an  optional  switch 
mechanism  on  most  Magnctrol  liquid  level  controls  designed 
for  single  level  stage  applications. 


APPLICATION 

The  type  J 2 mechanism  is  designed  to  operate  under  the 
vibration  and  corrosive  conditions  associated  with  petro 
leum  industry  applications  such  as  scnibbei  level  control  on 
natural  gas  compressors.  The  ball  valve  assembly  is  con 
strurted  of  type  316  stainless  steel  for  good  corrosion 
resistance  when  operating  with  well  head  gas  containing 
varying  amounts  of  hydrogen  sulfide. 

The  type  J 2 mechanism  can  be  used  to  operate  diapluagm 
actuated  valves  to  control  the  liquid  level  in  tanks  or  vessels. 
It  is  also  used  in  conjunction  with  proportional  pneumatic 
level  controls  as  a positive  overriding  safety  device  to  pie 
vent  tanks  from  overflowing,  or  running  dry. 

CONSTRUCTION 

The  type  J 2 mechanism  utilises  stainless  steel  and  alum 
mum  construction  throughout  with  high  strength  ALNICO 
magnets.  The  standard  mechanism  is  suitable  for  appli 
cations  with  controlled  liquid  temperatures  up  to  TbO^F. 
Tor  higher  temperature  applications  special  "0"  ring  seals 
are  used. 

PERFORMANCE 

The  tables  below  represent  typical  performance  of  the  stan 
dard  type  J-2  pilot  mechanism. 


SUPPLY  PRESSURE  PSIG 
AIR  FLOW  THROUGH  J 2 CONTROL  LER 


(A 

Q 

2 

O 

U 

OJ 

I/) 

Z 


OI 


1 ^ 
10 
9 

e 

7 

6 

s 

4 

3 

2 

1 

0 


SUPPLY  PF^ESSURE  P S I G 


TIME  TO  FILL  AND  EMPTY  A 100  CUBIC  INCH 
CHAMBER  PLACED  AT  OUTPUT  OF  J ? CONTROLLER 


40  PSIG  MAXIMUM  SUPPLY  PRESSURE  TO  STANDARD  J 2 
PNEUMATIC  CONTROLLER  SPECIAL  CONSTRUCTION 
AVAILABLE  FOR  J 2 MECHANISM  TO  OPERATE  AGAINST 
SUPPLY  PRESSURES  UP  TO  A 100  PSiG  MAXIMUM 
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STANDARD  SWITCH  HOUSINGS 


TYPICAL  MAGIMETROL  SWITCH  HOUSINGS 
(Type  S-l  Switch  Head) 


NEMA  7 & 9 


A variety  of  switch  housinqs  are  available  for  application  to 
most  Maqnetrol  controls  Alternates  to  the  qeneral  purpose 
enclosure  include  splash  proof,  moisture  proof  and  expio 
Sion  proof  designs.  A selection  qinrfe  tal)le  to  the  appli 
cation  ot  the  varKHis  MaqrH?ttol  h(>visinys  is  given  l>elow 

construction  details 

The  standard,  splash  proof  and  moisture  proof  enclosures 
employ  a deep  drawn  steel  housing  cover  fitted  to  an 
aluminum  die  cast  housing  base.  The  housing  ba^e  is  fur 
nished  with  a single  NPT  conduit  connection  » /hich  is 


rotatable  through  360^^  for  ease  in  wiring  The  splash  proof 
and  moisture  proof  versions  are  fitter!  with  appropriate 
seals  to  exclude  undesirable  atmosphere. 

The  explosion  proof  enclosure  consists  of  a heavy  duty 
cast  iron  housing  cover  threaded  into  a cast  iror\  housing 
base.  The  assembly  includes  gaskets  to  provide  vapor  ()toot 
construction.  The  housing  l)ase  is  equipped  with  a single 
NPT  conduit  connection  which  is  rotatat)le  360^  for 
ease  in  wiring. 

STANDARD  HOUSING  DIMENSIONS 


U»  Y 

j 

Z ' 


- w 


TYPE  OF  COVER 

W 

X 

Y 

Z 

Standard  Short 

NPT 

5-,." 

4%" 

3’/." 

Standard  Tall 

V«''  NPT 

7 

4%" 

3%" 

Explosion  Proof  Short 

1”  NPT 

5J6" 

bV 

4 " 

Explosion  Proof  Tall 

y NPT 

7%‘‘ 

5%' 

4" 

NOTE : Dimensions  given  .ue  suliicct  to  change  without  notice 


SELECTION  GUIDE  TO  MAGNETROL  SWITCH  HOUSINGS 


1 NEMA  (T) 

Application 

Recommended 

Type 

Description 

Magnetrol  Hou  ang 

1 

(jpne»al  Purpose 

Indoor  .ipplications.  not  exposed  to  unusual  service  conditions 

Stand  aid" 

7 

O'  ip  T ighf 

Designed  trt  exclude  falling  moisture  oi  dirt  Suit.ihle  for  use  in  cooling  rooms 
.ind  liiundnes 

Splash  Proof 

i 

W*M»hef  Resist. int 

Suitable  for  use  outdoors  to  provide  piotection  against  specified  weathei  hazards 

Moisiuie  Proof  0 

in 

H.i.n  Tiqht 

Designed  to  exclude  licatmg  lam  Suit.ihle  for  general  outdoor  applications 

Mtiislure  Proof  © 

1 

kV  .'l•■  T Mjht 

No  leak.tge  of  water  into  housing  when  sulgected  to  a 65  GPM  stream  of  water 
from  a !”  hn?e  nn?/le,  at  a minimum  distance  of  ten  feet 

Moisture  Proof  0 

A gasketed  enclosure  designed  to  exclude  dust  Suitable  foi  non  hazardous  locations 

Moisture  Proof  0 

Suitalile  for  sultmersion  un<ler  water 

Consult  Factory 

ind  !.>'  or  out<ionr  .ipplications  where  explosive  or  potentially  explosive  atmospheres 
m.iy  |»H  P'psent 

Explosion  Proof 

1 Msu'p  (fesignerl  to  exclude  dust.  Imi.  fibers,  oil  or  coolant  seepage 

. ♦ ib'p  *'»'  non  ha^<irdou5  locations 

Moisture  Proof  0 

o Ftp'  tnra'  Manofflrtu'P^s  A^soriflt'On  rtassiric 

^ ”On  h,»/flr<rou%  location  appl'cations 


OPTIONAL  SWITCH  HOUSINGS 


TRANSPARENT  HOUSING  COVER 
(Type  S-1  Switch  Head) 


EXPLOSION  PROOF  HOUSING 
WITH  DOUBLE  TAP  CONDUIT  CONNECTIONS 

p,  7V U 

L*  - 3r,- 


■O”  Ring  Se.ils 
^ 


DESCRIPTION 

The  transparent  housing  cover  is  used  interchangeahlv  with 
the  standard  Magnetrol  steel  housing  in  applications  where 
It  IS  desirable  to  inspect  the  switch  mechanism  without 
need  for  cover  removal,  ft  also  allows  positive  visual  iden 
tification  of  switch  position  ("off  or  "on"). 

CONSTRUCTION 

The  housing  cover  is  molded  from  LEXAN  - a higher  per 
formance  polycarbonate  resin  manufactured  by  the  General 
Electric  Company.  Lexan  exhibits  high  impact  strength, 
high  heat  resistance  and  is  ultraviolet  stabilized  for  ex- 
cellent transparency  retention, 

TEMPERATURE  RATINGS 

The  transparent  housing  cover  is  suitable  for  ambient  tern 
peratures  between  40Of  and  ♦230^F 

DIMENSIONS 

The  transparent  cover  is  directly  interchangeable  with  the 
NEMA  1 steel  cover  and  layout  dimensions  are  identical. 

CAPACITY 

The  cover  is  designed  to  accommodate  up  to  three  type  S 1 
switch  mechanisms,  or  two  double  pole  {type  DPS  1 1 switch 
mechanisms 


5^11  ’ Shot  t Cover 
7\  " T.tII  Cover 


^ ■4  - NPT 
/ ContJuii 
T.ip 


NOTE  Dimensions  given  are  subject  to  change  w.thoui  notice 

DESCRIPTION 

Explosion  proof  switch  housings  with  double  tap  conduit 
connections  are  used  interchangeably  with  standard  Mag 
netro^  steel  and  explosion  proof  housings  in  applications 
where  two  currents  of  different  voltages  are  being  contiolled 
and  electric  code  requires  separate  conduit  conitections 
for  each  They  also  provide  convenience  for  "senes"  type 
wiring  connections  in  multiple  control  arrangements 

CLASS  1,  GROUP  ''B"0 
EXPLOSION  PROOF  HOUSING 


NEMA  O 
TYPE  NO 


APPLICATION 

General  Purpose 
Splash  Proof 
Weather  Resistant  Q 
Rain  T ight  (T) 
Water  Tight  © 


DESCRIPTION 

The  class  1,  group  "B"  housing  is  ol  the  explosion  proot 
type  approved  for  use  in  hazardous  locations  having  hydro 
gen  atmospheric  potential  This  housing  is  constiucted  of  a 
special  alloy  and  uses  openings  of  long  threaded  close 
tolerance  design  to  protect  against  the  high  degree  ol  flame 
propagation  associated  with  hydioqen 


© Nnr  iOn<»i  F l♦‘rTrlfm  Mflnur«rtijfpf$  Awocifttion  cl«5Si1  if lOn* 
© Fof  only  i*^  non  hn^afrlout  location  aopl'cationt 
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SWITCH  WIRING 


WIRING  PROCEDURE 

IVIdgiietrol  switch  mechdnisius  aiut  luHisu^qs  art'  liosujrieri 
for  maximufTi  ease  of  v rmq  I ach  inerhanism  has  a ter 
rTtinal  block  positionetf  m full  view,  with  fiousinq  rover 
rcnroved  Terminal  connectioirs  are  plainly  numhert'd  ir> 
coincide  with  those  m common  use.  Most  switch  housings 
are  fOtatal)le  through  a full  360^^  to  allow  convenient 
positioning  of  conduit  0|>t?ninq  A typical  wir  uiq  procedure 
IS  as  follows 

1 Loosen  base  lorkinq  srrewlsl  and  position  coinluii 
opening.  Re  tighten  screwfs) 

2.  Remove  switch  housing  cover  and  pull  m supply  wires 
(conductors)  Wrap  wires  around  enclosint}  tube  under 
neath  baffle  plate  and  bring  up  to  terminals. 

3.  Cortnect  wires  to  proj'H'r  tein’iinaK  antf  position  exi'j'ss 
wiring  to  provide  adequate  clearancr’  for  replacement  ot 
housing  cover . Check  to  he  cer  lain  wires  do  ruii  mtei  fere 
with  “till"  of  switch. 

4.  Cortnect  power  supply  to  control  and  test  switch  actu 
ation  by  varying  tirju'tl  level  or  flow.  Replace  switch 
housing  cover  and  place  control  into  service. 

TERMINAL  CONNECTIONS 

Terminal  connections  shown  in  the  following  vvinng  dia 
grams  are  typical  for  direct  acting  Maqnr’trol  controls 
Switch  actuation  is  reversed  on  s'de  mounting  coriiiols 
which  employ  a reversing  pivot 
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SKINNER 


ELECTRIC  VALVE 


DIVISION 


New  britain,  Connecticut 


MAINTENANCE  AND  CLEANING  INSTRUCTIONS 
C,  V5,  X5,  Q5  and  V61  Series  Valves 


1.  Shut  off  pressure  to  the  valve  and  electric  current.  The  valve  need  not  be  removed  from  the  line. 

2.  Remove  nut  at  top  of  coil  cover.  Cap,  coil  housing  and  coil  can  then  be  ren^oved  from  body. 

3.  Using  special  Skinner  wrench  nut  (Skinner  Part  VO-233)  unscrew  the  sleeve  assembly  from  the  body, 
DO  NOT  use  a pipe  wrench,  as  a wrench  niay  crush  the  sleeve  assembly  and  make  the  valve  inoperative*. 

A.  In  order  to  completely  disassemble  the  Q5  valve,  it  is  necessary  to  remove  the  snap  ring  from  the  re- 
cess in  the  bottom  of  the  valve  body  or  in  Q5  valves  manufactured  after  1968  a threaded  plug  with  holes 

fitting  the  VO-233  wrench  nut.  The  cap,  "O”  ring  and  piston  may  then  be  removed. 

INSPECTION: 

1.  If  the  valve  fails  to  operate,  the  coil  should  be  checked  to  make  sure  it  is  not  burned  out. 

2.  Occasionally,  if  mishandled,  valves  may  leak  at  the  flange  seal.  If  the  n^edium  is  a liquid,  such  a leak 
may  damage  the  coil.  A flange  leak  niay  be  corrected  by  tightening  the  sleeve  assembly  into  the  valve 
body  or  replacing  the  flange  seal.  Use  wrench  nut,  Skinner  Part  VO-233.  Do  not  use  a pipe  wrench  on 
the  sleeve  assembly. 

3.  If  the  valve  leaks  at  the  seat  or  the  plunger  sticks  in  the  energized  position,  examine  the  soft  inserts  in 

the  plunger  and  the  inside  of  the  sleeve  assembly  for  the  presence  of  excessive  dirt  or  wear.  If  t!ie  in- 
serts show  considerable  wear,  the  plunger  should  be  replaced. 

A.  If  the  valve  develops  a loud  buzzing  noise,  examine  the  inside  of  the  sleeve  assembly  and  upper  portion 
of  the  plunger  and  remove  all  foreign  matter  imbedded  in  these  parts.  Caution:  In  Three-Way  and  Two- 
Way  Normally  Open  Valves  be  careful  not  to  damage  the  sleeve  seat.  Clean  the  plunger  assembly  and 
seals  with  kerosene.  Do  not  expose  the  rubber  parts  to  any  type  of  commercial  cleaning  fluid. 

5.  If  external  leakage  occurs  around  the  cap  of  the  Q5  valve,  the  seal  should  be  removed  and  inspected  for 
imperfections. 

If  the  valve  leaks  internally,  examine  the  piston  insert  for  excessive  wear.  Also  inspect  main  exhaust 
orifice  for  dirt  accumulation,  scratches  and  nicks. 

If  the  valve  is  sluggish  during  energization  and  de- energization,  check  for  dirt  accumulation  or  wear  on 
both  piston  and  piston  bore.  The  piston  should  slide  freely  into  the  piston  bore  without  binding.  Inspect 
and  clean  all  passageways  of  dirt  or  foreign  matter. 

REASSEMBLY: 

Reassemble  the  valve  by  following  the  disassembly  procedure  in  reverse  order.  Make  sure  the  seal  at 
the  flange  end  of  the  assembly  and  the  return  spring  are  in  place  when  the  sleeve  is  screwed  into  the 
body.  After  screwing  the  flange  intothe  body  and  before  assembling  the  coil  to  the  valve,  it  is  advisable 
to  apply  pressure  to  the  oort  which  leads  to  the  body  chamber  and  check  for  leakage  around  the  flange. 
If  the  valve  has  a sleeve  port,  this  port  at  the  top  of  the  valve  must  be  capped  to  make  this  test.  If  the 
medium  is  air  or  gas,  leakage  can  be  noted  by  applying  water  to  the  joint  and  watching  for  air  bubbles. 
If  the  medium  is  lequid,  leakage  is  readily  apparent.  DO  NOT  tighten  the  nut  at  the  top  of  the  coil  hous- 
ing excessively,  since  doing  so  will  put  an  undue  strain  on  the  sleeve  assembly. 

REPLACE.MENT  PARTS: 

Orders  for  replacement  parts  should  include: 

1.  Part  Description 

2.  Valve  Number 

3.  V’oltage 
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THE  CREST  OF  QUALITY 


SKINNER  ELECTRIC  VALVE  DIVISION 

SKINNER  PRECISION  INDUSTRIES,  INC.  • NEW  BRITAIN.  CONNECTICUT,  U S A 


WORLDWIDE  DISTRIBUTOR  DIRECTORY 


UNITED  STATES 


ALABAMA 

Homewood  (Birmingham) 

ACTIVATION,  INC 
P O Box  58067 
West  Valley  Avenue 
Phone  871  0353  Zip  35209 

ALASKA 

Anchorage 

AlASKA  INSTRUMENT  COMPANY 

PO  Box  4 1123 

Phone  277  9612  2ip  99503 

ARfZONA 

Phoenix 

AIR  DRAUIICS  COMPANY 
P O Box  11689 
3135  N r9th  Avenue 
Phone  254  8414  Zip  85017 

MirROPOLITAN  SUPPl  V CO 
3058  West  Clarendon  Avenue 
Phone  264  1003  Zip  85017 

Tucson 

AIR  ORAUIICS  COMPANY 
2021  East  13th  Street 
Phone  624  7604  Zip  85719 

ARKANSAS 
Little  Rock 

JACK  TYIER  ENGINFfRING  CO 
6112  Patterson  Avenue 
Phone  562  2296  Zip  72209 

CALIFORNIA 

Burbank  (Los  Angeles) 

HASKEL  ENGINEERING  4 SUPPl  Y CO 
100  F Graham  Place 
Phone  84  3 4000  Zip  91502 

Montebello  (Los  Angeles) 

METROPOIITAN  SUPPLY  COMPANY 
1151  So  Greenwood  Avenue 
Phone  726  24,34  Zip  90640 

Oakland 

CON  VAl  INCORPORATFO 
412  Pendleton  Way 
Phone  568  8922  Zip  94621 

San  Diego 

BARBFf  VAIVF  A SUPPLY.  INC 
21 16  Hancock  Street 
Phone  297  4213  Zip  92110 


San  Francisco 

CAIIEORNIA  INSTRUMENT  COMPANY 

T51  lenlh  Street 

Phone  863  0350  Zip  94103 

HASKII  INGINFIRING  4 SUPPIY  CO 

1228  tolsom  Street 

Phone  863  1489  Zip  94103 

COLORADO 

Denver 

HASKII  INGINHRING  4 SUPPIY  CO 

2262  S Broadway 

Phone  744  6456  Zip  80210 

yVARRlN  INGINHRING  CORP 
. 4%  Ae%l  .‘nd  Avenue 
Phone  9)6  8261  Zip  80223 

CONNECTICUT 

Bridgeport 

KNOX  INC  III  CONNECtlCUI 

' ' ' Nnrth  A.enue 

Phone  16K  U21  Z>p  06606 

West  Hartford 

AIIIOMAIIUN  INC 

4^6  Ojkiiiooil  A.enue 

Phone  2.36  5991  Zip  06110 

SIIIITIR  HOIPEN  INC 
Box  10500 

4 13  Np*,  PaiK  Avenue 
Phone  232  4433  Zip  06110 

FLORIDA 

Hialeah  (Miami) 

AIR  EQUIPMENT  COMPANY 
854  West  20th  Street 
Phone  885  5371  Zip  33010 

Jacksonville 

CIRCUIT  FNGINEERING.  INC 
8421  Atlantic  Boulevard 
Phone  721  1414  Zip  32211 

Orlando 

HARRY  P LEU,  INC 
PO  Box  2513 
100  W livingston  St 
Phone  843  1251  Zip  32802 

Tampa 

HARRY  P.  LEU,  INC 
3701  Grace  St 

Phone  877  5805  Zip  33607 

GEORGIA 

Atlanta 

ACTIVATION  INC  OF  GA 
1252  Murphy  Ave  , S W 
Phone  755  6691  Zip  30324 


Atlanta  (cont.) 

JAY  INSTRUMENT  4 SPECIALTY  CO 
532  Armour  Circle,  N.E. 

Phone  873  6137  Zip  30324 

HAWAII 

Honolulu 

Ytn  COMPANY,  INC 
429  Waiakamilo  Road 
Phone  848  0337  Zip  96817 

IDAHO 

Boise 

PAUL  ROBERTS  CO. 

SUB  OF  POWER  TRANSMISSION  PRODS 

PO  Box  7218 

Americana  Terrace 

Phone  344  8442  Zip  83705 

Idaho  Falls 

PAUl  ROBERTS  CO 

SUB  01  POWER  TRANSMISSION  PRODS. 

PO  Box  2229 

465  South  Utah 

Phone  522  7455  Zip  83401 

Pocatello 

PAUl  ROBERTS  CO. 

SUB  OF  E'OWER  TRANSMISSION  PRODS 

PO  Box  1689 

850  South  Mam  Street 

Phone  232  3672  Zip  83201 

ILLINOIS 

Broadview  (Chicago) 

CATCHING  ENGINEERING  COMPANY 

2101  Roberts  Drive 

Phone  344  2334  Zip  60153 

Chicago 

AIR  CONTROL.  INC 

2917  West  Irving  Park  Road 

Phone  463  0035  Zip  60618 

FLOW  PRODUCES,  INC. 

26Z6  West  Addison  Street 
Phone  528  2000  Zip  60618 

NORMAN  EQUIPMENT  COMPANY.  INC 
7659  South  Western  Avenue 
Phone  434  2300  Zip  60620 

Peoria 

NORMAN  EQUIPMENT  COMPANY.  INC 
2727  N E.  Adams  Street 
Phone  685  1092  Zip  61603 

Rockford 

NORMAN  EQUIPMENT  COMPANY.  INC 

3815  Broadway 

Phone  398  7535  Zip  61108 
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INDIANA 
Fort  Wayne 

TfC  HACKtn  FNGINEERING,  INC 

P 0 Box  57 

646  Growth  Avenue 

Phone  742  8261  Zip  46801 

Indianapolis 

JAY  INSTRUMENT  & SPECIAL  TV  CO 

1901  W 15th  Street 

Phone  639  6494  Zip  46Z0Z 

TEC  HACKtn  ENGINEERING,  INC 

PO  Box  68S14 

6232  laPas  Trail 

Phone  299  632/  Zip  46268 


IOWA 

Bettendorf 

NORMAN  EQUIPMENT  COMPANY.  INC 

PO  Box  694 

3813  Stale  Street 

Phone  355  5305  Zip  52722 


KANSAS 
Kansas  City 

POWEREIOW  SYSTEMS  INC 
1401  Taitfax  Trafficway 
Phone  342  7024  Zip  66115 

Shawnee 

SKARDA  EQUIPMENT  COMPANY.  INC 

PO  Box  3114 

1221?  lohnson  Drive 

Phone  631  7001  Zip  66203 

Wichita 

FlUIO  MOTION,  INC 

3665  McCormick 

Phone  94?  1289  Zip  67213 


KENTUCKY 

Louisville 

JAY  INSTRUMENT  & SPECIALTY  CO 
3849  Cane  Run  Roatl 
Phone  778  6609  Zip  40211 

AIR  HYDRO  POWER.  INC 

4400  Bixhop  lane 

Phone  451  1000  Zip  40218 


LOUISIANA 
Baton  Rouge 

lUMAC.  INC 
P 0 Drawer  3337 
3626  Seneca  Street 
Phone  357  0655  Zip  70821 

Harvey 

AIR  DRECO,  INC 

PO  Box  13 

?08  Pallet  Drive 

Phone  367  7260  Zip  70058 


MAINE 

Portland 

lEENS  POWER  ENGINEERING  CO 

52  Union  Street 

Phono  774  6266  Zip  04111 


MARYLAND 

Baltimore 

CURTIS  TNGINE  & TQUIPMENT  CO  , INC. 
6120  Holabird  Avenue 
Phone  633  5161  Zip  21224 

LOUIS  H HEIN  COMPANY 
4905  Pennington  Avenue 
Phone  354  1800  Zip  21226 

Cockeysville 

AIRLINE  HYDRAUIICS  CORP 
Beaver  Dam  Industrial  Park 
107  Beaver  St 

Phone  667  4300  Zip  21030 


MASSACHUSETTS 

Needham  Hgts.  (Boston) 

ELUIO  POWER  PRODUCTS,  INC 

19  Kearney  Road 

Phone  449  2440  Zip  02194 

South  Walpole  (Boston) 

KNOX,  INC 

Eoxhill  Drive 

U S Route  No  1 

Phone  668  1270  Zip  02071 

West  Springfield 

KNOX,  INC 
94  Doty  Circle 

Phone'  788  9691  Zip  01089 

MICHIGAN 

Detroit 

RALPH  0 tRNTST  ASSOCIATES.  INC 
12818  Puritan  Avenue 
Phone  861  7311  Zip  48227 

INDUSTRIAL  AIR  & HYDRAULIC  EQUIP 
CO. 

20430  Sherwooti  Avenue 
Phone  366  8134  Zip  48234 

Fenton  (Flint) 

KUNDINGER  FLUID  POWER.  INC 

100  Alloy  Drive 

Phone  629  2248  Zip  48430 

Grand  Rapids 

BARCIAY,  AYERS  & BFRTSCH  CO 
1655  Steele  Street.  S W 
Phone  452  3251  Zip  49502 

MINNESOTA 

Minneapolis 

AIR  INGINEERING  & SUPPIY  COMPANY 
2719  f franklin  Avenue 
Phone  335  4181  Zip  55406 

J E BRAAS  CO 

84  West  78th  Street 

Phone  869  3246  Zip  55423 

MISSOURI 
St.  Louis 

JOHN  HENRY  lOSTER  COMPANY,  INC 
I0Z40  MiiJwext  Industrial  Bled 
Phone  427  0600  Zip  63132 

Springfield 

OZARK  ElUin  POWiR 

832  SI  lours  SI 

Phone  869  Z30I  Zip  65806 


MONTANA 

Missoula 

POWER  TRANSMISSION  & BEARING 
PRODUCTS,  INC 
P O Box  1017 
Montana  & Russell  Sts 
Phone.  549  6452  Zip  59801 


NEBRASKA 

Omaha 

SKARDA  FQUIPMINT  COMPANY  INC 

P O Box  3568 

1227  So  22nd  St 

Phone  422  0430  2ip  68103 


NEW  JERSEY 

Maplewood  (Newark) 

IHT  AIROYAI  COMPANY 

43  Newark  Way 

Phone  761  4150  Zip  07040 

Cedar  Knolls 

lARTH  INDUSTRIES.  INC 

II  Saddle  Road 

Phone  539  4410  Zip  07927 

Clifton 

LOUIS  H HEIN  COMPANY 
2 Pleasant  Avenue 
Phone  471  2111  Zip  07013 

South  Bound  Brook 

DAHl  GOEHRING  & ASSOCIATES,  INC 

80  Mam  Street 

Phone  469  5454  Zip  08880 

NEW  MEXICO 
Albuquerque 

AIR  DRAUIICS  COMPANY 
PO  Box  6509 
3117  Claremont  Ave  N E 
Phone  345  3421  Zip  87107 


NEW  YORK 
Brooklyn 

IRI  STATI  SUPPl  I COMPANY  OE  N Y 

161  lamaica  Avenue 

Phone  647  1221  Zip  11207 

Buffalo 

ERIE  INDUSTRIAl  SUPPIY  CO  INC 
2075  Fillmore  Avenue 
Phone  835  8813  Zip  14214 

Mount  Vernon 

POWER  DRAUIICS  NIELSEN.  INC 
550  South  Columbus  Avenue 
Phone  668  3800  Zip  10550 

New  York  City 

MONOGRAM  PRODUCTS  CORP . INC 

14  Wooster  Street 

Phone  966  4080  Zip  10013 

North  Tonawanda 

K 0 SUPPIY  CORPORATION 
PO  Box  549 
601  Erie  Avenue 
Phone  693  7600  Zip  14120 
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f Rochester 

lliNfSff  AIKHYDKAUliC  SALES.  INC 
1/3;’  Hudson  Avenue 

iPhone  .’66  042?  Zip  1461/ 

Syracuse 

GINESK  MINDON  AIR  HYDRAULIC 

SALES,  me 

, 6600  Joy  Road 

^ Phone  43/  7549  Zip  13057 

Tonawanda 

CAVAC  ElUID  POWER.  INC 
2005  Niagaro  lolls  Blvd 
Phone  691  6642  Zip  14150 

NORTH  CAROLINA 
Charlotte 

Cv.  INC 

1141  Commercial  Ave 
Phone  332  8084  Zip  28205 

ROBERI  S HUDGINS  COMPANY 
I'D  Bo«  1721/ 

111?  McAiwy  Road 
I’hone  366  4887  Zip  28211 

Clemmons 

Cv.  INC 
Bov  988 

lot  30  Ashheld  Drive 
Phone  945  5562  Zip  27012 

OHIO 

Akron 

B W ROGERS  company 
PO  Bov  1030 
J80  Water  Street 
Phone  /62  0251  /ip  44309 

Brookfield 

tRIl  INDUSTRIAI  SUPPIY  CO,  INC 

2500  Pafh'ivjy  Drive 

Phone  448  40/5  Zip  44403 

( Cincinnati 

lAY  INSTRUMENT  & SPECIALTY  CO 
55'i  Nofth  Wayne  Avenue 
Phime  733  5200  Zip  45215 

t B W ROGERS  COMPANY 

bt'  R»'dna  Terrare 
Phone  77E  5860  Zip  45215 

Cleveland 

hlYSTONl  COMf’ONlNTS.  INC 

880  last  185th  SI 

Phone  486  5880  Zip  44119 

Columbus 

B W ROGERS  COMPANY 
1188  W 3rd  Avenue 
Phone  294  5636  Zip  43212 

Dayton 

JAY  INSIRUMINT  X SPFCIAITY  CO 

2950  Dryden  Road 

Phone  .•’98  Z3/3  Zip  45439 

B W ROGERS  COMPANY 
169  last  Helena  Street 
Phone  223  9712  Zip  45404 

Euclid 

AIR  on  PRODUCTS.  INC 
Sub  ot  B W Rogers  Company 
21701  tungsten  Rnad 
Phone  531  7720  Zip  44117 


Lakewood  (Cleveland) 

LAKEWOOD  TOOL  & SUPPLY  COMPANY 
1388  Riverside 

Phone  221  4820  Zip  44107 

Toledo 

MIDWEST  FLUID  POWER  COMPANY 

4325  Harris  Street 

Phone  478  9086  Zip  43613 


OKLAHOMA 
Oklahoma  City 

NIK  SUPPLY  CO 
PO  Bov  94936 
2230  South  Prospect  Street 
Phone  677  662?  Zip  73109 

Tulsa 

NIX  SUPPIY  CO 

2521  Charles  Page  Blvd 

Phone  582  9915  Zip  74127 


OREGON 

Albany 

POWER  TRANSMISSION  4 BEARING 

PRODUCTS,  INC 

P 0 Box  726 

102  S Main  Street 

Phone  926  4286  Zip  97321 

Coos  Bay 

POWER  TRANSMISSION  4 BEARING 

PRODUCTS.  INC 

PO  Bov  240 

824  N Front  Street 

Phone  267  4159  Zip  97420 

Eugene 

POWER  TRANSMISSION  4 BEARING 
PRODUCTS,  INC 
516  Lawrence  Street 
Bov  1354 

Phone  342  8104  Zip  97401 

Klamath  Falls 

POWER  TRANSMISSION  4 BEARING 

PRODUCTS.  INC 

PO  Bov  936 

710  S 6lh  Street 

Phone  884  0623  Zip  97601 

LaGrande 

POWER  TRANSMISSION  4 BEARING 
PRODUCTS,  INC 
Drawer  G 
1507  lefterson 

Phone  963  4186  Zip  9/850 

Medford 

HYDRAULIC  4 AIR  EQUIPMENT  CO 

1234  Court  Street 

Phone  779  3911  Zip  97501 

POWER  TRANSMISSION  4 BEARING 

PRODUCTS,  INC 

1209  Court  Street 

Phone  779  4045  Zip  97501 

Portland 

HYDRAULIC  4 AIR  EQUIPMENT  CO. 

1925  N W Quimby 

Phone  222  3295  Zip  97209 

POWER  TRANSMISSION  PRODUCTS 
1107  N W 14lh  Avenue 
Phone  227  1271  Zip  97209 


Redmond 

POWER  TRANSMISSION  4 BEARING 

PRODUCTS.  INC 

PO  Bov  177 

125  East  Evergreen 

Phone  548  4561  Ztp  97756 


Roseburg 

POWER  TRANSMISSION  4 BEARING 

PRODUCTS.  INC 

PO  Bov  838 

1227  N E Walnut 

Phone  673  5549  Zip  97470 


Salem 

POWER  TRANSMISSION  4 BEARING 

PRODUCTS,  INC 

P.O  Bov  271 

2255  McGilchrist  St..  S.E. 

Phone  588  0780  Zip  97302 


PENNSYLVANIA 

Allentown 

LOUIS  H HEIN  COMPANY 
444  East  Cedar  Street 
Phone  435  9661  Zip  18103 


Broomall  (Phila.) 

lOHN  C WHIDDETT  COMPANY 
630  Parkway 

Phone  353  6343  Zip  19008 


Erie 

ERIE  INDUSTRIAI  SUPPIY  CO  INC 
P 0 Bov  6004 
931  Greengarden  Blvd 
Phone:  453  6031  Zip  16512 

Cornwells  Hts. 

AIRIINE  HYDRAULICS  CORP 
Evpressway  95 
Industrial  Center 
1 95  4 Street  Road 
Phone  638  4700  Zip  19020 

Pittsburgh 

RinER  ENGINEERING  COMPANY 

540  Delwar  Road 

Phone  882  9700  Zip  15236 

West  Conshohocken 

lOUIS  H HEIN  COMPANY 
1151  Matsons  Ford  Road 
Phone  828  5500  Zip  19428 


RHODE  ISLAND 
Providence 

BRIAN  SUPPLY  CO 
Fluid  Power  Division 
111  Chestnut  Street 
Phone  272  6400  Zip  02903 


TENNESSEE 

Chattanooga 

AIRDRAUIICS,  INC 
P O Bov  3186 
1308  East  23id  Street 
Phone  698  4061  Zip  37404 


L 
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Kingsport 

ABfRNATHY  THOMAS  ENGINEERING  CO 
b36  537  t.  Sullivan  Street 
Phone  245  6151  Zip  37662 

Memphis 

FLUID  POWER  OF  MEMPHIS 
P.O  Box  14797 
2248  Dunn  Road 
Phone  743  1122  Zip  38114 

TEXAS 

Dallas 

AIRDRECO.  INC. 

PO  Box  35652 
1471  Prudential  Drive 
Phone  638  7070  Zip  75235 

Houston 

AIRDRECO.  INC 
PO  Box  10928 
2230  Governor  Circle  West 
Phone  681  4601  Zip  77018 

Midland 

UNCO  ElECTROMATIC.  INC 
PO  Box  4096 
4580  West  Hwy  80 
Phone  694  9644  Zip  79701 


UTAH 

Salt  Lake  City 

HASKEL  ENGINEERING  & SUPPLY  CO 

359  Ironwood  Drive 

Phone  487  2238  Zip  84II5 

THE  RAINS  COMPANY 
PO.  Box  15547 
370  Ironwood  Drive 
Phone  487  5678  Zip  84115 


VIRGINIA 

Richmond 

LOUIS  H HEIN  COMPANY 
5739  Hull  Street  Road 
Phone  276  4305  Zip  23224 

VIRGINIA  CAROLINA  CONTROLS  CO 
P O Box  12084 
104  So  loushee  Street 
Phone  648  2808  Zip  23241 


WASHINGTON 

Seattle 

HASKEI  ENGINEERING  & SUPPLY  CO. 
206  South  Brandon  Street 
Phone  762  7222  Zip  98108 


CANADA 


ALBERTA 

Calgary 

CANTECH  CONTROLS  LTD 
Box  5274  Postal  Station  A 
220  Gienmore  Trail  SW 
Phone  252  8151 


Edmonton 

CANTICH  CONTROLS  LTD 
10567  — 11  Ith  Street 
Phone  425  9810 


BRITISH  COLUMBIA 
Vancouver  V6J  1L8 

CANTECH  CONTROLS  LTD 
1601  West  4th  Avenue 
Phone  736  2851 


MANITOBA 

Winnipeg  10, 

applied  hydraulics  company 

DIVISION  OE  POWERCON  LIMITED 
865  Wall  Street 
Phone  786  5808 


I EUROPE 

AUSTRIA 

DIPl  ING  DR  TECHN  HEINZ  ZOEBL 
TIN  UND  AUSEUHRHANDEISGES,  m b H 
Maria  Theresienstrasse  5 
Wien  9 

Phone  72  53  91 
Telex  75382 

BELGIUM 

I A DYNAMIQUE  APPl  IQUEE  SA 
Rue  Tenbosch.  94 
1050  Brussels 
Phone  (02)  45.91  16 
Tele*  26385  lADYNA  B 


ENGLAND 

ARCA  CONTROLS  LTD. 
Queen's  Engineering  Works 
Bedford 

Phone  Bedford  60371/6 
Telex  82486/7 
Cable  Pumpbedford  Telex 


FINLAND 

EKSTROMS  MASKINAEFAR 
Alexandersgatan  7 
Post  Box  10310 
Helsinki  10 
Phone  11421 
Telex  12511 


DENMARK 

DITZ  SCHWEITZER  A S 
Hesseiager  27 
DK  2600  Glostrup 
Phone  (01)  453044 
Telex  15057 


FRANCE 

SE.IE.M 
Tour  d'Asnieres 
92606  Asmeres 
Phone  (01)  7914444 
Tele*  61471 


Seattle  (cont.) 

HYDRAULIC  & AIR  EQUIPMENT  CO 
4401  Airport  Way  S. 

Phone  682  1681  Zip  98108 

WEST  VIRGINIA 
South  Charleston 

lAY  INSTRUMENT  & SPECIALTY  CO 
114  D Street 

Phone  744  9406  Zip  25303 

Wheeling 

scon  FLUID  POWER  PRODUCTS,  INC 

3825  lacob  Street 

Phone  232  6006  Zip  26005 


WISCONSIN 

Milwaukee 

NORMAN  EQUIPMENT  COMPANY,  INC 
136  North  120th  Street 
Phone:  771  3100  Zip  53226 

Waukesha 

PRICE  ENGINEERING  CO  , INC 
285  North  Janacek  Road 
Phone:  784  1260  Zip  53186 


ONTARIO 

Mississauga  (Toronto) 

DYCON  LIMITED 
3063  Universal  Drive 
Phone  625-4350 

Ottawa 

COWPER  COMPANY  LIMITED 
270  MacLaren  Street 
Phone:  232  7338 

QUEBEC 

Lachine  (Montreal) 

COWPER  COMPANY  LIMITED 
677  — 7th  Avenue 
Phone:  637  6746 


GERMANY 

DRUMAG  GmbH  DRUCKLUFTGERATE 
Glarnerstrasse  2 
Postfach  222 
788  Sackingen,' Rhein 
Phone  8241  8242 
Telex  792333 

HOLLAND 

ERIKS  N V 
Voormeer  33, 

Alkmaar 

Phone  02200  41911  or  18877 
Telex  57151 
Cable  EPRA 

(Subsidiaries  at  Vlaaidingen. 
Eindhoven,  Enschede) 

IRELAND 

GIIROY  AUTOMATION  LIMITED 

17,  Douglas  West 

Cork 

Phone  (021)  33676 
Telex  8449 
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EUROPE  (Continued) 
ITALY 

HONtrWfLL  SpA 
Via  Vittor  Pisani  13 
20124  Milano 
Phone  6245 
rele«  32092 


PORTUGAL 


SWEDEN 


VALADAS  LIMITADA 
Avenida  D.  Carlos  1 
60— Lisbon  2 
Phone:  663113 
Cable  Valadeiro 
Tele*:  1866  Valado  P 


NORWAY 


SPAIN 


MORGFNSTIERNE  & CO 
Ingeniofslirma 
P B 6688  Rodelokka 
Konghelleght.  3 
Oslo  5 

Phone  372940 
Tele*  11719 


AS 


LTD 


AUSTRALIA 

BOUSTEAD  WOOD  PTY 
Technical  Division 
PO  Bok  148  (Day  & Egerton  Sts  . 

Silverwater) 
trmington  2115 
Sydney,  New  South  Wales 
Phone  648  3922 
Cable  "Winwooded  " Sydney 
Tele«  790  22657 
Branch  Oh/ce 

PO  Bo*  120  (407  City  Rd.) 

S Melbourne,  Victoria,  3205 
Phone  69  7501 

Cable  "Winwooded"  Melbourne 
Telex  790  32795 
Also  Adelaide.  Brisbane.  & Perth 

BRAZIL 

I low  BEER  SA  COMERCIO  E INDUSTRIA 
Cai<a  Postal  2110 
01  327  RUA  TRE2E  DE  MAIO,  204 
Sao  Paulo 

Phone  256  4115  & 256  3497 
Cable  LOW  BEER  — S,  PAUEO 
Tele*  0309151  PBSPO  BR 
Branch  Rio  De  Janeiro 


INDIA 


BAM  INTERNATIONA!  AGENCIES 
PO  Bag  7059 
Vaihuradas  Estate 
Bombay  400  029 
Phone  533076 
Cable  NUCIONICS 


IRAN 


IRAN  PAHNAB  INOUSTRIAI  COMPANY 

PO  Bo*  3222 

146  Roosevelt  Avenue 

Tehran 

Phones  825232  3,629148  05  2482 
Cable  PAHNABINCO 
Tele*  2456 


ASESORAMIENTOS  Y SUMINISTROS 
INDUSTRIALES  S A. 

(■■A.S.IS.A.") 

Deu  Y Mata  154 
Barcelona  15 
Phone  3210550 
Cable  Condiftuid 
Tete*  54  170  HIDRA  — Barcelona 


INTERCONTINENTAL 

ISRAEL 

7VI  BLASS  & CO  LTD 
PO  Bo*  912 
39.  Peretz  St..  Tel  Aviv 
Phone  625566 
Cable  Zviblassco 

JAPAN 

JAPAN  CONTROLS  COMPANY,  LTD. 

Central  Post  Dffice  Bo*  1187 
Kowa  Bldg  No  3 
1 1 45.  I Chome  Akasaka 
Minato  ku,  Tokyo  107 
Phone  584  4251 
Tele*  781  26491 
Cable  Wayacols  Tokyo 
Branches  Nagoya,  Osaka 

SKINNER  INTERNATIONAL.  INC 
Tokunaga  Building,  202 
82  Yamashita  cho.  Naka  ku 
Yokohama 

Phone  (045)  681  4568 
Cable  Skinner  Yokohama 

MEXICO 

ENTERPRISE.  S A 
Rodriguez  Saro  No  424 
Me*ico  12,  D E. 

Phone  5 34  60  20 
Tele*  017  71184 

Branches  Guadalajara,  — Monlerrey 

NEW  ZEALAND 

BOUSIEAD.  WOOD  (N  2 ) LTD 
PO  Bo*  9164.  Newmarket 
11  McColl  St 
Auckland 
Phone  500  728 
Cable  BOUSTEAD  AUCKLAND 
WELLINGTON  OFFICE 
G P 0 Bo*  2738 
Cor  Cable  4 Taranaki  Sts 
Wellington 
Phone  554  144 

Cable  BOUSTEAD  WELLINGTON 


GRANZOW  A/B 
Tryckerigatan  10 
57100  Nassjo 
Phone  0380/74300 
Tele*  3769 


SWITZERLAND 

SPECKIN  A.G. 

Bocklinstrasse  16 
Postfach  256 
8032  Zurich 
Phone  01/34  62  63 
Cable  Metailurgie 
Telex  57327  — Speag  CH 


PUERTO  RICO 

GONZALEZ  TRADING.  INC. 

P.O.  Bo*  13067  (Santurce) 

Ave  San  Patricio  No.  38 
Rio  Piedras  Zip  00908 
Phone  783  9380 
Tele*:  3252489  (Via  RCA) 
3859253  (Other) 

Cable  GONTRA 

Branch  Ponce 

SINGAPORE,  14 

AlPHA  ENGINEERING  (PTE)  LTD 
No.  27A/B.  I orong  13 
Geyland 

Phone  461831/2 
Cable:  "Alphaeng  Singapore" 
Branch  Office 

ACO  ENGINEERING  Sdn  Bhd 
Kuala  Lumpur 


SOUTH  AFRICA 


S.  A INSTRUMENTATION  SALES 
(PTY.)  LTD. 

Private  Bag  1001 
Edenvale,  Transvaal 
Phone  53  2571/2 
Cable  INSTRUM 


TRINIDAD 


PROCESS  EQUIPMENT  CO  ETD 
14.  High  Street 
P 0 Bo*  166 
San  Fernando 
Phones  652  4889  & 3422 
Cable  PROQUIP 
Branch  Oftice 
96.  Abercromby  Street 
Port  Of  Spain 
Phones  62  34452.  35340 
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SKINNER 

NORTH-EAST  DISTRICT 

Metropolitan  N.Y.C.  & 

Northern  New  Jersey 

A.A.  Todtes  — Area  Manager 
328  Georgian  Dr 
Paramus,  New  Jersey  07652 
Phone:  (212)  227  2470 

Eastern  Pennsylvania 
Delaware,  Maryland,  Virginia 

Rothenheber  & Worts,  Inc, 

53  Cricket  Ave. 

Ardmore  (Phila.).  Pennsylvania  19003 
Phone:  (215)  649  6300 


New  England  States  & Quebec,  Canada 

R I.  Kelly  — Area  Manager 
400  Old  Connecticut  Path 
(ramrngham  (Boston).  Massachusetts  01701 
Phone:  (617)  326  3550 


Upper  New  York  State  & 
Ontario,  Canoda 

R.  A Rushton  — Area  Manager 
181  Pond  View  Heights 
Rochester,  Nev*  York  14612 
Phone:  (716)  244-3180 


SOUTH-EAST  DISTRICT 

Southeastern  States 

R G.  Burkard  — District  Manager 
2220  Randolph  Ct.,  N E, 

Atlanta,  Georgia  30345 
Phone:  (404)  237  3306 


DISTRICT  AND  AREA 

North  & South  Carolina, 

Eastern  Tennessee 

S.  V.  Borrelli  — Area  Manager 
6026  Kingslree  Drive 
Charlotte,  North  Carolina  28210 
Phone:  (704)  525-9496 


MID-EAST  DISTRICT 

Northeastern  & Southeastern  Ohio 
Western  Pennsylvania  & 

Wheeling,  West  Virginia 

G.  A.  Weaver  — Area  Manager 
P.  0.  Bo*  30155 
Parma,  Ohio  44130 
Phone:  (216)  391  8115 

Southwestern  Ohio,  West  Virginia, 
Kentucky  & Indiana 

W.  M.  Redman  — Area  Manager 
2465  Oxford  Reily  Rd. 

Oxford,  Ohio  45056 
Phone:  (513)  681  3405 

Michigan  i North  Western  Ohio 

C.  W.  Blessed  — Area  Manager 
323  Wimbleton 
Birmingham,  Michigan  48008 
Phone:  (313)  564-5633 


NORTH-CENTRAL  DISTRICT 

Northern  Illinois 

M.  Stevenson  — District  Manager 
Skinner  Precision  Industries,  Inc. 

Room  604 
1211  W,  22nd  St 
Oak  Brook.  Illinois  60521 
Phone:  (312)  654  1886 


MANAGERS 

Wisconsin,  Iowa,  Minnesoto,  North  & 
South  Dakoto,  Saskatchewan  & 
Manitoba,  Canada 

R.  f.  Reierson  — Area  Manager 
3004  West  71st  St. 

Minneapolis,  Minnesota  55423 
Phone  (612)  332  1041 

SOUTH-CENTRAL  DISTRICT 

Texas,  Arkansas,  Oklahoma, 

Louisiana,  Southern  Mississippi 

R.  A.  Bowers  — District  Manager 
P 0,  Box  20792 
Dallas.  Texas  75220 
Phone:  (214)  352  3543 

Missouri,  Kansas,  Nebraska,  Colorado, 

6.  A Comstock  — Area  Manager 
1707  Walnut  Circle 
Blue  Springs,  Missouri  64015 
Phone:  (816)  356  2244 

WEST-COAST  DISTRICT 

Northern  California 
Northwestern  States,  Alberta  & 
Vancouver,  B.C.,  Canada 

C.  W.  Bibler  — District  Manager 
P.  0.  Box  175 

San  Ramon,  California  94583 
Phone:  San  Francisco 
(415)  885  2209 

Southern  California, 

Arizona  & New  Mexico 

D.  R.  Parmaley  — Area  Manager 
P.  0.  Box  25430 

Los  Angeles,  California  90025 
Phone:  (213)  477-9272 


HOME  OFFICE 

Skinner  Electric  Valve  Division 
Skinner  Precision  Industries,  Inc 
95  Edgewood  Avenue 
New  Britain.  Connecticut  06050 
Phone:  (203)  225  6421 
rWX  (203)  225  2591 
Telex  099  203 

R A Fradl.  General  Sales  Mgr. 


EXPORT 

DEPARTMENT 

Skinner  International,  Inc. 

95  Edgewood  Avenue 
New  Britain,  Connecticut  06050 
Phone:  (203)  225  6421 
TWX:  (203)  225  2591 
Telex:  099  203 


EUROPEAN 

HEADQUARTERS 

Skinner  Europe  B.V 
Scherpdeel  30 
Roosendaal,  Holland 
Phone:  01650  — 35855 
Telex:  54053 

W AG.  de  Wit,  Marketing  Director 


A.-) 


A7  2I 

Rev  1/6/75 


r 

i 

i 


i 

i 

( 


\ 


f 

j 


APPKNDIX  B 
PHKSHRVATWES 


I 


PHESEHVATIVES 


'Fhe  material  in  this  appendix  is  intended  to  provide  layaway  personnel  a quick 
reference  for  the  preservative  and  packing  materials  required  to  accomplish  the  layaway 
job.  The  material  has  been  extrated  from  MIL-P-llfiF  and  TM  38-260. 

1 . Specifications  for  preservative  materials 


Description  (Not 
Specification  Title 

Number* 

Title 

P-2 

Idiin  Film  Preservative 

MlL-C-16173 

Corrosion  Preventive, 

(Soft  Film,  Cold 

Application) 

Or.  2 

Solvent  Cutback,  Cold 

Application 

P-O 

V^cry  bight  Preservative 

Oil  (Cold  Application) 

VV-L-SOO 

Lubrication  Oil,  General 

Purpose  Preservative, 

Water  Displacing,  Low 

Temperature 

P-10 

Engine  Preservative 

Oil 

MIL-L-21260 

l.ubrication  Oil,  Internal 

Combustion  Engine, 

Preservative 

P-15 

Hydraulic  Prc'servativc 

Oil 

♦ ♦ 

Hydraulic  Fluid, 

Preservative 

Notes : 

a.  Complete  list  of  preservatives  are  designated  in  MlL-P-n6F,  These 
items  are  only  those  specified  in  this  procedure. 

h.  Alxjve  compiled  from  MlL-P-llGF,  page  12,  Table  11,  Preservatives. 
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♦ Federal/Military  Specifications:  latest  addition  and  or  amendment  to 
be  adhered  to. 
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d.  ♦^Material  not  designated  by  MIL  Spec  Per  MIL-P-IKJF. 

Description  of  Preservative  Materials 

I'he  following  information  ndating  to  preservative  materials  is  intended  to 
provide  layaway  personnel  with  required  information  relating  to  the  preserva- 
tives specified  in  this  plan, 

a.  P-2  - MIL-C-1()173  Gr.  2 

Tliis  is  the  standard  preservative  material  for  exposed  carton  steel 
surfaces,  'Phe  material  forms  a non-hard  film,  with  a miiximum  thick- 
ness of  2 mils  (0.002  inch),  which  can  be  removed  with  relative  ease 
using  solvents.  For  application,  it  can  be  cut  back  with  solvent  or 
mixed  with  MtL-C-l()173A  Gr.  3 (P-3)  to  provide  a thinner  coating.  It 
is  used  at  full  strength  on  exposed  shafts,  couplings,  outside  of  valves, 
etc.,  and  diluted  for  use  as  a preservative  for  internal  surfaces  of 
efiuipment.  This  material  will  normally  require  an  ovemrap  of  plastic 
sheet  paper  for  external  application.  If  the  grease  is  allowed  to  become 
hot  (summer  weather),  it  may  flow  from  its  application  location.  Not 
use  tliis  material  on  bearings  or  other  parts  that  move  in  contact  with 
another  part.  For  lubricating  service,  use  P-10  or  P-11, 

b.  p-9  _ vV-I-800 

This  is  a light  weight  preservative  oil  with  added  corrosion  inhibitors. 

It  should  be  used  on  closely  fitted  parts  and  assemblies  for  indoors 
storage  such  as  machine  tools,  etc. 
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P-10  - MIL-L-21260  (Type  1 - 10  wt.  and  30  wt. ) 


This  is  preservative  lubricating  oil.  It  may  be  used  for  lubrication  of 
compressor  crank  cases,  pumps,  ring  oiled  electric  motors  with  sleeve 
bearings,  blower  liearing  housing  and  speed  reducers,  gears,  or 
in  any  location  where  an  oil  was  used  for  lubrication. 

Speed  reducers,  blower  housings  and  steam  engine  crank  cases  and 
other  places  using  a small  amount  of  oil  may  be  left  filled  with  tliis 
lubricant.  Do  not  use  this  oil  as  a preservative  oil  on  the  exterior  of 
valves,  pumps,  steam  engine  cylinders,  compressor  piston  rods  and 
cylinders  because  it  does  not  afford  as  much  protection  as  P2  or  P3. 

In  specific  applications,  10  weight  oil  has  been  specified  for  use  rather 
than  the  30  weight  oil. 

d,  P-15  (no  MIL  Spec.) 

This  hydraulic  preservative  oil  is  standard  hydraulic  oil  with  corrosion 
inhibitors  added.  It  is  used  in  all  hydraulic  cylinder  reservoirs  for 
storage  corrosion  protection. 

Specifications  for  Storage  Materials 

The  following  materials  arc  required  during  layaway  operations. 

These  specifications  are  intended  as  a guide,  and  approved  commercial 
equivalent  materials  may  be  utilized  for  these  layaway  actions. 


Specification 

L-P-375 

L-P-512 

L-P-00524 


Dt'seription 

Plastic  Sheeting,  Flexible,  Vinyl  Chloride  (Note:  as  available, 
use  L-P-512,  below) 

Plastic  Sheeting,  Polyethylene 

Plastic  Sheet,  Polyethylene,  laminated,  nylon  reinforced 
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I Specification  i:)escription 

PPP-T-97  Tape,  Pressure  Sensitive,  Adhesive,  Filament  Heinforced 

• (Note;  This  is  the  equivalent  of  case  house  tape.) 

■ PPP-T-(iO  Tape  Packaging,  Waterproof 
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APPENDIX  C 


WATER  TEST 


I 
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WATER  TEST 


I 


I 


The  operator  vill  detornino  that  all  the  valves  in  the  system  o.vo  closed,  and 
all  of  th.c  external  and  internal  control  loops  are  off  contro]  before  any  of 
the  ter*,  procedures  are  berjun.  Tlie  necessary  valves  and  loops  will  be  enab]cd 
only  at  th.e  proj 't  tine  in  the  specified  sequence  of  events.  (Refer  to 
Appenlix  C for  all  test  sheet  data) 


1.  FAl"" TlfiT  - The  operator  v/ill  fill  the  daytanks  with  ’./atsr  and  verify 
tlnr.  t.’.c  rl'-.nt  eqajprnent  is  operating;  projicriy  ai.d  that  there  are  no  leakr 
The  follcvin;'  instrumentation  and  c;ontrol  tests  will  be  done; 


a.  rAY^Afh  LhVIiL  ChECK  - One  at  a time  the  followinc  actions  will  be 
porforr.cd  cn  the  loops  listed  on  llWTAf 'AT  riiFET  (Orcup  A). 


lA. 

IB. 

IC. 

ID. 


- Verify  the  level  measurement 

- Verify  Hi/Lo  absolute  alams 

- ?ue  e'no  loop  on  coneroa  ana  veriiy  vaLve  action 

- Verify  high  level  override 


b.  EAYf.'JT  FEEDPUI'T  C.HKCK  - Ore  at  a time  perform  the  following  oheckf 
cn  the  loops  listed  cn  DAVTAVK  TEST  F!:F?:T  (Group  B). 


2k,  - p-jt  the  loop  on  control  and  read  measurement 

2B.  - Exercise  the  pump 

2C.  - Check  pump  protection  ulgcritlim 


2.  PAW  ‘'AT? FI Af.  ?L%’  TTOPS  - The  daytankswill  be  full  and  the  pumps  will  be 

running.  l.i.Tjl  (tiie  system  feed  permit)  will  be  closed,  and  all  ir.dividur.l 
feeds  will  be  tripped  (see  PA’..'  itV'hRlAL  lEL'T  ShEET  - Groups  A & C)  when 
starring  the  fcllc’..’ing  tests:  (The  operator  again  will  check  for  leaks 
end  proper  operation. ) 
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a.  TOI.'JM;;e  WJD  nitric  acid  flow  chuck  - Ennble  the  raw  material  flow 

locps  one  at  a time  manually  and  perform  the  following  checks  on 
the  loops  listed  on  PAW  ‘‘ATUHTAI,  TI'CT  C!U''.F.T  (Group  A), 


lA.  - Verify  the  valve  action  and  flow  reading  by  driving  the  valve 
manually  from  the  controller. 

IB.  - Put  flow'  on  control  and  verify  DDC  control  action  by  observing 

0/P  meter  on  the  controller 

IC.  - Drive  I'CV  Feed  Trip  Contact  to  stop  flow  (=0) 

ID.  - Verify  flow  = 0 (tight  shut  off) 

IE.  - Fiestart  flow  and  open  overall  feed  trip  (CilNlSl)  (=0) 

IF.  - Verifj'  flow  = 0 

IG.  - Put  SP  = 0 and  take  flow  loop  off  control 


I;.  OLI'JFI  FLOW  CiiECK  - Before  starting  this  test  tF'.e  operator  will  insure 
that  all  of  the  oleum  MV  valves  and  CMN350  feed  trip  arc  closed. 

The  following  checks  will  be  performed  as  listed  on  F MA^T-l’T^L 
Ti'FT  PiiF-iT  (Group  B).  TF'.e  locp^s  will  be  checked  witii  their  c<;r- 
respcr.Jing  IFV  valves  one  at  a time. 


2A.  - Drive  F-B'  valve  open  from  operator's  console 

2B.  - Manipulate  flow  manually,  take  flow  reading  and  verify 
valve  action 

2C.  - Put  flow  on  control  a:id  verify  DDC  action  by  observing  tt'.o 
0/P  meter  on  the  controller 

2D.  - Drive  MV  valve  to  stop  flow 

2E.  - Verify  flow  = 0 (tight  shut  off) 

2F.  - Restart  flow  and  open  overall  feed  trip  (CNNIBI)  (=0) 

2G.  - Verifj'  flow  = 0 

211.  - Take  flow  loop  off  control  and  close  MV  valve 
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c.  PUlilFI  :ATI0N  MWA  FLOV;  check  - The  now  loorr,  vill  Vo  ciinb.led 

manually  one  at  a tine  ac  shovn  on  FI  A L T!-''?  Ei'.EET  (Group  C). 

The  touting  ol’  the  two  GO-,  Tlovs  will  be  done  if  the  decision  is 
made  to  put  GO2  into  the  system.  The  following  checks  will  be  done: 

3A.  - Verify  the  valve  action  and  flow  reading  by  driving  the 
valve  manually  from  the  controller. 

3B.  - Tut  flow’  on  control  and  verify  DDC  action  by  observing 
C/P  meter  on  the  controller. 

3C.  - Irive  FCV  feed  trip  cor.tact  to  stop  flow  (=0) 

3D.  - Verify  flow  = 0 (tigh.t  shut  off) 

3E.  - restart  flow  and  open  overall  feed  trip  (C.Trn3l)  (=0) 

3F.  - Verify  flow  = 0 

3G.  - rut  GP  = 0 and  take  flow  loop  off  control 

I 

d.  ICC"  F:.:v;  algorithm  test  - IVo  ICOF  loops  vill  be  checked  one  at  a 
time  ar.l  each  flow  will  be  rur*  to  completion  using  the  following' 
step  by  step  procedure  on  tb.e  loops  listed  on  the  ICOV  viC'./  t;-;:'i' 

iiA.  - Jut  flow  on  control  with  setpoint  = 0 

UB.  - Ensure  FCV  valve  closed 

1»C.  - rut  ICOF  loop  on  control 

J*D.  - Give  ICOF  loop  a sotpoir.t  “ Qp  (target) 

•lE.  - Close  cascade  and  take  initial  flow  measurement  reading 
(note  starting  tir.e) 

1<F.  - In  five  minutes  road  flow  mearurement  (in  five  more  minutes 
read  OV  flow  rate  again) 

ItC.  - Let  flows  run  until  cascale  opi'rs  (note  ending  time) 
liH.  - Insure  flow  = 0 ai'.d  ICV  valve  is  closed 
III.  - load  actual  quantity  and  cor.p'are  it  with  Q.p 

■»t,'CTE;  THE  PAYTA.VK  PblTG  MAY  I h fViir;'  OFF  NC'.V 
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3.  rPO".~gS  T-T-T  - The  operator  will,  determine  that  all  the  PV/  valves 

ere  cicrel  te;’orc  this  test.  During  tliin  test  the  nitrators, 

separators,  end  th.e  pxu'ii'icaticn  system  vill  be  filled  vith  vntcr.  The 
operator  vill  vei'ify  that  the  plant  equipment  is  operating  properly  and* 
that  there  are  no  system  leaks. 


a.  PITRATCh  P'i  HPAOEH  GYr.TKM  CUF.CK  - Ml  the  nitrator  separator  dccart'.-r 
levels  vill  be  raised  to  their  liighest  position  i.e.,  GP  = 0 and 
the  presess  water  i-'.V  valves  will  Ic  opened  one  at  a time.  Tlic 
fcllcw:;ig  ciu'ch.s  -..'ill  be  performed  as  listed  cn  rP.CCP.fS  V.'ATFl-  ?!'.GT 
F:"-T7  (Group  A). 


iA.  - Eeoanter  level  on  control  and  2P  = 0 (raise) 

13.  - Drive  t-tV  valve  open  from  the  oprerator's  console 

IC.  - tin.’  valve  action  and  PW  flow  path 

ID.  - Pead  flew  measui  er.er.t  'inr.iv015 

1".  - Trip  Ci.'iI131  (0)  and  verif}'  flow  = 0 (tight  shut  off) 

IP.  - Restart  flew  and  fill  the  nitrator  and  separator 

1C.  - Drive  valve  closed 

1:;.  - Verify  flow  = 0 (tight  shv<t  off) 

II.  - Road  decanter  It'Vel  r'.easurer.ent 

Id.  - Verify  that  drowr.ina  valves  do  not  leak 

b.  CCP'Jl-Dr!’  :C'' C LE  T/.M;  r>.'  CfiKCP  - The  cperaLor  will  open  the  ."■■inus-l 
valve  to  fill  this  tarf.;.  The  follcwing  action  will  be  poi'formed  as 
shc‘.ni  cn  : yoeppp  fi.rpg  ( Gl-oup  B). 

2A.  - Drive  the  pis';p  cn  fre.n  the  eperator's  console  (C.T’.’IPP)  (l) 

23.  - Verify  the  punij  action 
2C.  - Stop  th.e  p\imp  (Cr;:ii22  - 0) 

2r.  - Close  the  ii.anual  valve 
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c.  HfRlFICATIO:}  rv;  FTI.I,I:;G  check  - The  purific.-.tion  sectior.  v.'il]  be 

filled  in  the  order  shewn  below.  See  PnC'H-'SS  V.'ATEr:  TEST  f.HEET 

(Group  C)  for  loop  inforir.ation. 

3A.  - Lower  decanter  Lr.'n062  to  fill  Ti.’T  Eductor  Tank  i.e.,  GP  = MAX 

3B.  - Open  flow  valve  l';iHi.5l9  manually,  and  verify  valve  action 

3C.  - Put  flow'  I'i,':.'019  on  control  and  verify  DDC  action 

3D.  - Drive  KCV-19EV  valve  from  the  operators  console  to  stop 
flow  (c:::ii4  3i) 

3E.  - Verify-  flow  = 0 (tight  shut  off) 

3f'.  - Pcr'.t?-rt  flo'./  <and  fill  PSEL  Washer,  HIT  Eductor  'tank,  and 
verify  CHW'-Pl  annuncia. tor , Eductor  Tank  Level  liigh 

3G.  - Trip  the  feeds  using  (C.VtIlSl  = 0) 

3H.  - Verify  flow  = 0 

31.  - Raise  decanter  1,111062  acid  restart  flow  to  finish  filling  PSiiL 
V.'asli  V.ater  Tank. 

3J.  - Give  flow  loop  F:.E:019  SP  = 0 and  verify  flow  = 0 (lea.ve  l-.;i',il9 
on  control) 


*::OTE;  PECYCI.E  COl'TRGL  LOOPS  - The  following  checks  assume  closed 
flow  is  available  to  the  finishing  building. 


3K.  - Manipulate  Pccyclc  P'emp  Tank  Level  valve  manually  L1H010  and 
verify  valw c action 

3L.  - Put  level  loop  Li;;010  on  control  and  verify  DDC  action 

3”.  - Give  Recycle  Pump  Control  loop  I.1’II110  a setpoint  lower  than  the 
measurement  of  I.:.'::010  and  put  loop  cn  control 

3II.  - Verify  tiiat  C!2.'li20  the  HIT  Recycle  Pump  is  on,  and  the  process 
flow  path  is  correct 

3P.  - Give  Lri;;il0  a liign  setpoint  to  stop  the  p’cirp,  and  take  the  loop 
off  control 
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3Q.  - Vei'ify  the  pump  hao  stopped 

3R.  - Let  'ITIT  Recycle  Tank  fi]l  then  ci'-'c  Lr.7I010  a.  setpoint  = 0 
and  verify  that  t)ie  valve  is  shut  (ticht  shut  off)  and 
take  the  loop  off  control 


EDucroR  ta;;k  cc:;thol  loors 


3S.  - Kanipulate  level  valve  LM'i’011  manually  and  verify  the  valve 
action 

3T.  - P-at  level  loop  LIir;011  on  control  and  verify  DLC  control 
action 

3U.  - Lr/jcr  the  setpoint  of  ItlE^ll  and  verify  that  the  valve  is 
r’.osed  (ti^lit  shut  off) 

3'  loop  K”J011  off  control 


3V,’.  - Lover  decanters  LIE:059,  L:;i;060,  and  L'a:06l  i.e.,  SP  = MAX  to 
fill  the  sellite  washers  and  separators 

3X.  - Cpen  flo-.-  valve  F;:X018  n.anualiy  verify  the  valve  action  and 
flow  measurement 

3Y.  - Put  flow  Icop  Fr.'r;0l8  On  control  and  verify  PCC  control  acticn 

3Z.  - Privc  the  PCV-ISEV  valve  frem  the  operators  console  to  stop 
the  flow  (C'.:.’I!i30 ) 

3/iA.  - Verify  the  flow  = 0 (ticht  shut  off) 

3BB.  - Restart  the  flow  and  fill  the  Acid  V.'ashcr , the  Sellite  V.'ar.hers, 
a.r.d  the  Sellite  Separators  (check  annunciators  ClniLpS  and 

c:::;it2i0 

3CC.  ~ Do  a feed  trip  (CX;il31=0) 

3DD.  - Verify  flc^/  = 0 (ticht  shut  off) 

3EE.  - Give  the  flc.;  FMI018  a SP  “ 0 and  take  loop  off  control 

3"F.  - Re:  d all  level  mcasurom-: nts  (See  list  on  Process  Water  Test 
Sheet  - Group  C) 
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PUMFI.'V.riC;.'  FLCV  THHL'  CHCCK  - Tne  fo.llcv.-inc  tor,t  will  be  per x^orncd 
as  listed  bolovr.  See  I'i'C.CFSS  il'-TSP  TrS'I'  SdKET  (Group  D)  for  father 
ir.forrr.ation.  Tlie  purpose  of  this  test  is  to  dcter’.iine  that  th.e  Flow 
Path  freti  tlie  Post  Selj-ito  V.'usher  throu':h  to  the  Spent  Acid  Tank  is 
correct . 

I|A.  - Faice  decanter  Awash  Decanter  Level  (SP  = 0),  and  lower 

DITIB  Si'.P  Pecantcr  LIii:050  (SP  = K.AX) 

•iB.  - Erive  flow  Fi'irj0i0  ::;cnual]y  and  verify  the  valve  action 

ItC.  - Privo  PSVrj  Pump  C:.'F]P1  from  the  operator's  console  and  verify 
the  pu;:ij)  action  (cn/off) 

l*D.  - Give  L;;r:009  a setpoint  < noasurenent , put  loop  on  conti'ol  , and 
verify  that  tlie  panp  ( Cf .'L'l.f  1 ) is  on 

ijE.  - Put  F!;r;030  on  control  with  a setpoint 

- Give  l.Ii!019  a setpoint  > Fi?ii030  a,nd  verify  flow  weasurement  on 
P.f.'l'jl9  and  Fi;.':030 

*;.'OTE:  V.'ater  sliouln  now  flo'w  into  the  Acid  V.'asher,  and  from  there 

to  the  YV.'  Pisnp  Tank.  VEnen  the  Y\I  Pujsp  Tank  is  fillir.'_;  do 
tlie  follo’wing: 

IjG.  - 'rncr.  tiic  YV/  Pump  Tank  is  apprc;\imotcly  half-full  (verify  by 
I,!/;.'003  measurement)  perform  tl.c  following  tests: 

Start  YV/  Pump  Tank  Pump  (crh’lH^l)  by  giving  I!!I.'0l8  a 
low  setj.'cint 

Verify  YV/  flc’..-  to  k'itrator  IB  when  LCV-8  is  controlled 
manu£illy 

Check  that  measurement  IT/'/yill  responds  to  changes  in 
YV-/  flow 

ItH.  - Put  YW  Pu::'.p  Tank  Level  loop  LIir.’008  on  control  and  verify 
coi-rect  valve  action 

I4I.  - Give  ;'TI.T030  a .9F  = 0 and  verify  that  the  W flow  tapers  down 
md  eventually  steps  (mcnitcr  FiIN'01l) 

“L'CTE:  Bestorc  the  GP  to  FfL'0  ;0  and  proceed  witli  tiic  follcv.'i;  g 1 cet.s  : 

hj . - Fill  the  Spent  .Acid  Tank,  check  ccr.tart  input  Ciiin^l  ant-UiiCia Lor 
o.nd,  Ali3  Spent  Acid  T-.mk  Level  .hi f_h.  Verify  over  ‘>11  llv  flow  path; 
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ItJ.  - r'SL  V.'acher  to  PnKT,  WtiL^h  Viator  Tajik,  to  Lho  Acid  V/achor,  to 
t'r.e  YV.'  Tajik  and  tlu'oui.li  riitrator  IB  Separator  to  tho  Al’ter 
S-iparator  and  into  the  Spent  Acid  Tank.  (Rel'er  to  pace  C-15 
for  SkTTLir.'G  AFTA  TKST) 

liK.  - Allow  the  YVI  Tank  to  fill,  by  s}iuttin5  off  the  YW  Piinip: 

Paice  Il!r,’0lO  SP  above  the  YW  Pujnp  Tank  overflow 

Verify  annunciator  A)*9,  YV.'  Purip  Tank  Level  Hip;h  - contact 
input  CiTi;li22 

Lower  tljo  level  in  the  YW  Punp  Tank,  lea.ving  the  ta.nk 
arproxir.otely  half  full  for  the  aj^itator  start  up  test: 

(Verify  LM;0'/8  SP) 

Lower  the  setpoint  for  to  punp  out  the  YW  Pump 

Tank.  (Lih.'w'ia  SP  < l;;:p;08  SP) 

Shut  off  PW  flows: 

Give  r7I”019  and  a SP  - 0 and  pive  L'i.'.l009  a lii^h  CP, 

tliis  stops  the  Post  Scllite  Wash  V.'ater  oumu  (CIiniBl) 

Wait  for  flow  I'’;:l!011  to  reach,  aero  then  Give  LiK<0l8  a hiGh 
setjicint.  This  ensures  that  tho  YW  Pump  Tank  Pump 
(chiilyJl)  will  remain  off. 

Vfrify  that  tlie  pu-mps  are  off  and  valves  are  closed 

1*L.  - Record  level  neasurcnicnts  L'a’008,  LMW009,  Ll'iri097  -nd  LliP'/^?  > 

verify  that  they  are  hich  enouch  for  tho  AGITATOjl  STARTL'P  TLST 

i.M.  - Read  the  PH  measure.mejits  AiS.'001  throuch  Aiiri00lt 

l;K.  - Give  after  SEP  Airlift  Airflow  Pir:028  a setpoint  and  read 
mcesuroments , then  give  SP  = 0 

liP.  - Give  L!.’.'I113  CD  Return  Ihcnp  a setpoint  (hi/lo)  and  verify  pump 
action  (CLHllO)  Lea.ve  pump  off  ( Ci;;!l83=0 ) 

i*Q.  - Drive  THT  r>t;ind  Pipe  Drain  valve  (PV-7fi)  from  the 

operator's  console  and  verify  the  valve  action.  Leave  the 
valve  closed.  (To  drain  ==  l) 

liR.  - Tr.k.e  all  necesrary  loccs  off  control.  (P.ef.  list  PROCE.'IS  WATr.R 
TIST  Si'.hLT  Group  D) 

i:S.  - Check  Lhe  level  iji  any  catch  taiiks  if  possible. 


C-8 


r 


It.  AGI'l-TC?.  T!''P,T  - All  valvec  will  be  cloned,  the  hydrr.ulic  cyntem 

will  be  nfr.y.ed,  i.r.d  the  operator  will  verify  that  the  nycten  is  running 
properly. 


flTFATCH  /d.'l)  fKLI.ITE  V/ASiiER  AGITATOR  CHECK  - Tlie  agitators  will  be 
scarted  one  at  a tirr.e  in  t!ie  ni-Jer  shown  on  AGITA'r^tR  CTA’  lCi"’  TEOT 
RHEET  (Croup  A)  and  the  following  cliccks  will  be  weri'on.'.t'd . 

lA..  - L'rive  tlio  agitator  r.in.  speed  cor.tact  f CiT!XXX=('> ) from  the 

cperatoi- ' s console  to  open  the  I-!V  valve.  (The  .'iV  valve  will 
be  cloned). 

13.  - Verify  tl;e  valve  action 

IC.  - Verify  that  the  agitator  is  at  r'lnjmvjr.  speed.  Adjust  if 

necessary. 

ID.  - ."anually  open  the  SCV  •••ilvc  j rtially  to  bring  the  agittovor 

to  a "safe"  runnir.g  speed. 

13.  - Adjust  tlie  SeV  valve  and  read  the  speed  measurement 

IE.  - Close  tl'.e  I-il/  valve  for  th.e  agitator  min.  speed  (C.'n'IXXX'--l) 

IG.  - Verify  valve  action  and  th.at  the  speed  = 0 

IH.  - Fut  the  speed  l.ccp  on  control  and  verify  the  DI'C  action 


b.  FcRinCATICM  Ad’A  AGjTA"'OR  CHEC:-:  - The  agitators  v,-ill  be  started 
one  at  a time  in  the  order  shovn;  on  A-'-A'i'CR  T-'GT  Gib  ET 

(Group  3)  and  tlie  following  checks  will  be  perfomr.ed. 

lA.  - Drive  tl'.e  contact  from  the  operator's  console  to  start  the 
agitator  (Ci:nxxx=l) 

IB.  - Verify  the  agidator  action  and  chock  the  speed  whore  possible 

»:;OTE:  I RAVE  ALL  THE  AGITATORS  OH  CHTII,  THE  TLEPERATURE  CHECKS  ARE 
CO!  w'LL'j'E . 


5.  HFAT/CCCL  test  - Tiiere  is  an  ir.dividual  test  sheet  for  each  liitratcr/ 
Separa'.cr  lest.  Before  the  test  begins  the  loupc  and  contacts  will  i)c 
Ect-up  As  per;.. it  stcair.  flo\.'  to  ti’.c  iiilratcr  and  Cepa.rator  but  tlie  stca:; 
valves  ■wi.M  be  closed.  (Refer  to  the  HEAT./CCOL  TEST  SHEET  for  the  H i cr.'aor 
being  tented  for  all  test  shown  below). 


a. 


MITRATCii  liEAT  TEST  - Pcrfui'n  the  following  actions  one  ac  a time. 
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lA.  - Put  liiti  ator  Steam  on  control  and  rai  no  S.P.  5!^  above  ineacuro- 
ment 


IB.  - Verify  b.eatin"  takes  place,  and  adjust  the  valve  stops  to 

Give  the  required  rate  of  heating 

IC.  - Put  steam  loop  S.P.  to  0°C  and  allcv/  llitrator  tenperature  to 

stab j 1 ize 


b.  GIPAPATOR  lii'AT  TEST  - Perforin  the  follov/ing  actions  on  the  separators. 


6.  ■■•■■T.A'-ri  [.rC-T  - The  alarm  logic  will  be  run  in'lejjcndent] y of  obluT 

vsequeneo,'  in  order  to  lest  the  cmergu-ricy  higii  teiiU'crature  aetienu. 

This  sectior.  also  includes  testing  of  the  relay  bacl.up  sy^tex.  The  steni.-i 
vand  will  be  used  for  the  following  tests.  Tiiore  is  an  AT./Ai-.M  hOGlC  Tl’ST 
EiiFi'T  for  es :h  nitrator.  (Kefor  to  ALAF.;;  hOGIC  TFM’  COii'tFOL  diagr;u:i  in 
Appendix  C fsr  the  correct  temperature  puirametors . ) 

a.  HIC:;  TiyrKFATUifl  test  - start  at  operating  te:r.pe>':turo  witli  loop 
and  ccrtact  psrameters  as  cn  AIjM-'I  LOGIC  TEST  GliFEi'  1 (Group  A) 
initialise  a.nd  start  the  alarm  logic. 

I lA.  - Close  cascade  cn  pri:iiary  cooling  loop  and  put  the  cooling 

; setpoint  to  just  below  the  value  requiring  clirngeovcr  to 

; nitrator  heating 

j IB.  - '.’crify  tliat  nitiuitor  temperature  decreases  rapidly  and  that. 

i changeover  to  h.eating  tah.os  place  correctly, 

f 

I 1C.  - Verify  coolant  flov;  measure:".cnt  by  varying  stciun  supply  to 

. Etear.i  wand 

I 

[ ID.  - Open  CIS  Supply  Max  vc;it  valve,  raid  verify  ir.exir.im  coolant 

' flow. 

IE.  - Close  CT3  Gup^ply  MAX  vent  valve,  arid  verify  coolant  returns 

i cn  conti'ol 

IF.  - lepcat  tests  ID  i IE  using  t’ne  system  feed  peri.dt  contact 

(Ciir!13l) . 

IG.  - restore  control  from  the  line  panel  switch 

b.  lilTrATTR  RELAY  BACKUP  TEST  - Start  this  test  at  normal  run  cperatir.g, 
prra.reter.s.  Sec  ALARM  LOGIC  TEST  SRELT  1 (Croupi  B).  The  steam  war.d 
is  used  to  maintain  heat. 


2A.  - .'rise  I/itrator  primary  cooling  setpoint  to  the  high  trip 
temperature.  The  nitrutcr  temperature  will  rise  slowly 
to  tlie  h.igh  tripping  tr :'.pei'ature . 

2B.  - '.'crify  that  a relay  trip  takes  place  at  the  assigned  temrioj':iti;ro 
end  Lha.t  Max  coolant  flew  is  obtained 

2C.  - ; eset  the  trip  manually  frer.  the  line  panel 

2D.  - riosc  the  coolir.g  tower  rct\irn  valve.  Verify  coolant  flc'.,- 
is  nov,'  aero. 


F 
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2?..  - Using  the  stem  v;ar.d  rnise  the  nitrator  tcm])oratiu'e  to  extra 

high  value.  Verify  that  the  durip  tripping  mechanism  activates 
coiu’oetly.  (The  final  activation  of  the  dump  valve  may  be 

disabled  for  this  test.)  i 

i 

2F.  - Open  cooling  tov/er  return  valve  and  restore  the  nitrator  to  ! 

nori'.al  operating  temperature.  Kestore  ti'ips  i'rom  t)ic  Jine 
panel 

2G.  - Allov;  tl'.e  nitrator  ternperature  to  stabilise,  tlicn  using  a steam 
wand,  heat  tiic  nitrator 

2H.  - Verify  that  changeover  to  cooling  control  takes  place 

2J.  - Allov/  temperature  to  stabilise.  Increase  hitrator  cooling 
loop  setpoint  to  hig)i  lisiit 

2K.  - Verify  that  the  alarm  logic  initiates  a feed  shutdo'w.i  (rgnill 
open  = 0),r.nd  aniauiciates  a feed  shutdown 

2L.  - Wait  approxinately  2 minutes  and  verify  nitrator  CTd  supply 

Max  valve  is  open  ' 

2M.  - Wait  for  nitrator  to  return  to  normal  tenpc/rature  range  and 
veril'y  that  tl:e  vent  valve  is  closed  by  the  alarm  logic,  and 
the  normal  setpoint  of  the  nitrator  is  restored. 

Tne  operator  must  reset  'CTS  f'A.X'  sv/itcl;  on  the  line  panel. 


c.  I.’ITFATOR  lUTE  OF  RISE  TEST  - Start  this  test  with  the  I’itrator  at 

normal  run  temperature  as  shewn  on  ALAFE  LOGIC  TEST  Si'.EET  .1  (Gimup  C). 
Set  a suitably  sr.all  alarm  value  in  the  recipe  for  RIdll,  the 
rate  of  rise  alarm  value. 


3A.  - Close  the  nitrator  CTR  return  valve  and  verify'  u rate  of  rise 
trip.  Verify  the  message  and  feed  trip  (CiuTlSl  = 0)- 

3B.  - Allow  tem.perature  to  rise  up  to  the  high  temporatui-c  value. 
Verify  that  the  nitrator  CTS  Supply  Max  valve  opens,  im- 
mediately. 

3C.  - Open  the  nitrator  CTR  return  valve  end  restore  tlve  niuratf'r 
to  normal  eperating  conditions. 
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d. 


:;:t;-:'.TOH  DRGV;;:  TI-.GT  (AIAKM  LCGIC)  - start  t]ii3  toot  with  the  nitr.'itor 

at  normal  operating  conditior..  See  AliARM  LC'GIC  TKST  GHSET  ?.  (Group  !)). 

liA.  - Stop  the  agitator  for  the  celccted  nitrator.  Verify  the 

drov-Ti  valve  trip,  Fcotore  normal  operation  to  the  nitrator. 

1-3.  - Close  the  nitrrtor  CTF  valve  and  turn  on  stea.".  to  the 

sepal’. itor.  Vei’ify  th’-.t  the  di’C'.'n  valve  trips  at  the  separ.ator 
extra  high  tcriperature.  Fertci’c  the  nitrator  to  noi'itai  operaticn. 

l.C.  - On  one  of  tiie  above  tests  tlie  drown  valve  will  be  allo’i^ed  to 
trip  open.  Verify  tiiat  the  drown  valve  is  open. 

*;I0T3’.  For  o'tb.cr  tests  di’own  valve  opening,  will  be  nechanicaliy  disat'led. 


7.  'i!'" V-f  ' iTi’  ChKog  - The  temperature  tests  in  the  Purification 

Sccticr.  ’xi-l  be  acre  as  sh<.'’.:n  below  and  tlic  operator  will  verify  that  ail 
tlie  equipr.jnt  Is  orc'.’ai  ir.g  properly. 


a.  Tf iTir'AiUEK  Ti,ST  (CTS  VALVES)  - The  tenperature  loops  will  be  enabled 
cr.e  at  a time  r.”.r.'aally  and  the  teste  listed  bclc^.'  will  be  done  cn  tbc 
loops  shovm  or.  i’L"IFICATIO;}  TEPPERATUKK  TEST  GiiSLT  (Group  A). 

lA.  - Verify  the  valve  action  and  Temperature  reading 

13.  - Put  Temperature  loop  on  control  and  vei-ify  the  DCC  action 

IC.  - Drive  the  valve  open/close  from  the  console 

ID.  - Verify  CTS  flow  stopped  - valve  shut  tight 
13.  - Leave  loop  on  control  wifn  a low  setpoint 

*.".'OTE:  The  ocntrol  action  of  these  loops  will  be  verified  wlicn 
the  Stecjr.  Valves  arc  opened. 

b.  c;:/c?':-'  TLIIPLI' at UMJ  test  (STKAM  valves)  - The  chechs  listed  b-low  will 
be  dene  one  at  a tir.e  cn  the  loops  listed  on  Pill  I IT  CATION  TEST  GiirlET 
(Gro’up  B). 
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2A.  - Put  the  loop  on  control  und  verify  the  DUC  action 

2B.  - Give  the  loop  a setpoint  > mcacurcnent 

2C.  - Vci'ify  the  Stea:.'i  Valve  ia  open 

2D.  - Give  loop  a cc-troint  < ni;aaurenicnt 

2E.  - Vcrii'j'  the  Stec.':i  Valve  is  closed  (ticht  sliut  off) 

2F.  - Open  tlio  Cteani  Valves  to  tl’.e  Acid  V.'a.iier  and  Gellite  Geparators 
and  ver j j'y  the  action  of  tiie  CT3  loops.  Close  the  Gtcar,  Valves 
v.'hen  done  (Gee  Croup  A). 

2G.  - Take  all  loops  off  control  (Ref.  list  on  the  PURIKICATIC:.' 
TlMPKftXTL'i.i;  TEGT  GiiSKT , Groups  A.  B.  LC) 

*NCTE:  All  of  the  acitaters  in  th.e  Purification  Scctiru  can  nov/ 
be  stepped.  (If  any  of  the  nitrator  agitators  are  still 
on  they  should  also  be  taken  off  control  at  thi.s  tine.  ) 

Refer  to  the  list  of  agitators  below:  , 


h’TTFATOR  AGJTATQRG 

(SP=0  Off  Control) 

SRE001 

SN::002 

sn::003 

st);;00it 

Br!iI005 

SUh006 

Sf;t;00T 

sri:;008 


PURIFIf:AT^r-|  AGITATORS 

(SP=0  Off  Control) 

snr:009 

siiri0i0 

(CKI1XXX=^0) 

cii:ii4i6 

CNMJ*17 

crifJbiO 

cr;nf4i9 


I 


8.  GI.TTITXG  .'r’E,'.  '~rST  - The  tanks  will  be  filled  with  water  and  the  operator 
will  verify  that  tk.ore  are  no  systccii  leaks  and  tiiat  ail  the  plant  equiprent 
is  operating  properly. 


a.  SPF::T  acid  APD  SPEWD  acid  settle  tank  IEMT  - ’.A.-.tor  will  be  punned 
frer.  tl'.e  Spent  Acid  Tank,  vhicli  vas  filled  ae.r::';!  the  purifiention 
filiir.f,  to  the  Ppent  .Icid  Cottle  Tank  ir.  i ! r foUc-'ing  c.-d'T.  The 
locps  to  be  cl-.ecked  arc  shown  on  tl'.e  Cl L’  10  ' ' ' -llii  '-I' 

(Grc'jp  A). 


C-14 


JA.  - • y opr-n  l!io  LCV  valve  from  t!’.o  controller  for  , 

t;.e  Spent  Acid  I'-'.nk  Level  loop  and  verity  the  valve  action. 

15.  - Put  the  loop  cn  control  n;.d  piit  the  piur.p  loop  on  control 
I;LN'1(/7.  Verily  the  LPC  action. 

1C.  - Cot  the  rp-’nt  Aei.d  Tnnh  Level  loop  eetpeint  to  clvc 

f.vp>'o;<i!..at  rly  a l.al  f -full  tank,  i.o.  ru.i.p  into  tl.e  Spend 
j-.cid  I'ott  1 iip/  "'iiik. 


ID. 


Cive  tl'.e  p'!-;n  loop  LDiP  ;^7  a c.otpoint 
th.at  tl'.e  pvx...p  in  on  (c:,'iiil9  = 1 ) 


< LCD'/C'Y  yP  end  verifi 


IE.  - r-'r.ual'’y  oron  the  LCV  va.lve  for  r,E.V/12  th.e  Ep'-nt  Arid  Cettlinij 

T- ilk  Level  loop,  and  va--ri:'y  the  valve  action.  iiead  Li!L',^12  hr/el 
r.;ocEurc:.:cnt  and  raise  the  setpoint  on  to  stop  the  pin. in 

v.-’nen  th.e  level  Ir.  h.i{;h.  cnov'h  in  the  C]a‘nt  Acid  Ccttlii.;,  i''n:k. 
F.aisc  Lli'yr'JJ  CP  to  close  LCV-7. 


IF. 

- Put  L.L'.'.'vlP  on  cci'.frol  and 
Verify  th."  DEC  action. 

put  the  pur.p 

loop 

L.L'IIll 

2 on  control. 

ib. 

- Cfivo  tne  pur.p 

thc  on/oi'f  purp  action  (C! 

> 

it  A.  c ‘ kAxiiw 

.....as' 

4.  1 .r,. 

IH. 

- If  a flovx  to  the  Acid  Recovery  area  can 
checked  at  this  cir.e. 

be  1 

rr.adc  , 

i';KI';!29  ca.n  I c 

11. 

- Verify  that  the  purr.ps  (CL! 

:ii9  cn::ic?) 

are 

off. 

and  that 

ICV-7  :.r.d  I,CV-1C  are  closed.  Take  the  loops  listed  on 
C.iTiLJi.'d  A.i\EA  .'.LST  SLEET  - Greup  A off  conti'ol. 


b.  CLIT.MLG  TALK  TESTS  - The  scttlir.r  tanks  will  he  filled  with  water, 
and  t?:e  level  control  r.na  puep  pretretior.  circuitj'y  will  be  clircl'cl. . 
Tin-  loop  infc’sr.at ion  is  shown  cn  ClTt’TJilG  TEST  i'Li"-*'’  (Growp  B). 

Each  tank  will  be  checked  one  at  a •ui.vo  as  listed  below. 


LA.  - Check  the  contact  input  fc’’  the  transfer  tank  level  hip;!'.,  i.e. 
CLUXXX  = 1 

IR.  - Check  all  levels.  On  the  HV'  Xfor  Pnptl;  Level  Llni^L/,  tiintraally 
open  the  control  valve  and  verify  the  action 

1C.  - !’at  the  PV/  level  loop  c:i  on  ro.ntrol,  and  verify  the 

ICC  ucticn 
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in.  - Drive  tlie  pump  contact  (CI.'DXXX-l  ) frcn  the  operators  coanolc 
to  start  tl'.c  pvenr..  On  tlio  hV/  Pr.r.tl;  I'u.r.p  c<;:it»'ol  loop, 

put  the  loop  on  control  and  give  it  a setpoint  < meas'ir<'’,'.cnt. 
Verify  the  DPC  action. 

IE.  - Verify  that  pump  is  on 

IF.  - rut  the  !u/  JP  Oat  T.-r.p.  on  control  and  it  a 

setpoint.  Veii fy  the  DDC  action.  , 

1C.  - raise  SP  to  stop  the  PM  purp  C'.'IN126,  and  stop  tlie 

reuaindei’  of  tlie  luiiij'S  fren  the  ororntors  console  (C!;'!XXX=;'1) . 
Refer  to  1 he  list  or.  th.e  Cl-.TrLIXG  .aiFA  'i'Xtj'i'  CHKi/f  - Group  B. 
Take  LliCr'.'/i  and  LX:ii-'i»)  off  control. 


■*::OTE;  V.'ATER  FROM  TliE  YW  .V'lD  RW  LTlJEf.  '.'ILT.  BE  FUM-'ED  TO  TEE 
EEUl'RAiJZATIC;:  ATJD  1 LGiROCTIOX  A1.EA3. 
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APPENDIX  D 

CROSS-REFERENCE  LIST  OF  TAG  NUMBERS 
ASSOCIATED  WITH  SELECTED  COMPONENTS 
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CROSS-REFERENCE  LIST  OF  TAG  NUMBERS 
ASSOCIATED  WITH  SELECTED  COMPONENTS 


The  cross-reference  list  in  this  appendix  provides  a means  whereby  the  layaway 
and  reactivation  contractors  can  checkoff  each  component  as  the  various  procedures  are 
completed.  It  includes  all  the  significant  control  components  except  the  various  by-pass 
valves  and  instrument  air  regulators.  These  unlisted  components  are  serviced  as  an 
integral  or  related  part  of  their  associated  valves  or  flow  transmitters. 

For  lines  4,  5,  and  6 the  Model  63R  Alarms  are  listed  according  to  the  label  on 
each  one  in  the  rack  located  in  the  Hydraulic  Pump  House.  The  cross-reference  between 
these  AR  series  of  numbers  to  the  Loop  TAG  number  of  the  sensor  input  will  be  found  on 

Drawing  AClP-1222-4,  Sieet  1 of  5 

TNT  Line  4,  5,  and  6 

Relay  Logic  - Analog  Backup  System. 

This  drawing  also  lists  the  setting  of  each  alarm. 

The  suggested  approach  for  using  this  checklist  is  for  the  layaway  contractor  to 
cross  out  each  TAG  number  horizontally  with  a light  blue  pencil  so  the  number  remains 
legible.  The  reactivation  contractor  can  then  checkoff  each  number  in  another  color  to 
record  his  progress. 
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VI  Valve 


MV-13,  MV-16,  MV-19,  MV-20,  MV-21,  MV-29,  MV-30,  MV-36, 
MV-37,  MV-46,  MV-55,  MV-63,  MV-71,  MV-72,  MV-73,  MV-76, 
MV-90,  SCV-1,  SCV-2,  SCV-3,  SCV-4,  SCV-5,  SCV-6,  SCV-7, 
SCV-8,  SCV-9,  SCV-10,  TCV-1,  TCV-2,  TCV-3,  TCV-4,  TCV-5, 
TCV-6,  TCV-7,  TCV-8,  TCV-9,  TCV-10,  TCV-16,  TCV-51. 


V4A  V^alve 


V9000  Valve 


FCy-13,  FCV-18,  FCV-19,  FCV-28,  LCV-3,  LCV-4,  LCV-5, 


LCV 

-6, 

LCV-10, 

MV-2, 

MV 

-9, 

MV- 

18, 

MV- 

28, 

MV- 

35, 

MV- 

45, 

MV- 

54, 

MV-63, 

MV 

-93. 

LCV 

-39, 

, LCV-Il 

. L 

CV- 

42, 

MV- 

],  MV-4 

, MV-8, 

M\’ 

-11, 

M\- 

-15, 

MV- 

17. 

MV-22, 

MV- 

-24, 

MV 

-25, 

M\’ 

-27, 

MV 

-31, 

M\’ 

-32, 

MV 

-34, 

MV- 

38, 

MV-39, 

MV- 

-41, 

MV 

-42, 

MV 

-44, 

MV 

-47, 

MV 

-48, 

M\' 

-50, 

MV- 

51, 

MV-53, 

MV- 

-56, 

MV 

-57, 

MV 

-59, 

MV 

-60, 

MV 

-62, 

MV 

-65, 

MV- 

66, 

MV-68, 

MV- 

-69, 

MV 

-74, 

MV 

-75, 

MV 

-79, 

MV 

-80, 

MV 

-81, 

MV- 

82, 

MV-83, 

MV- 

00 

MV- 

-85, 

MV- 

GO 

1 

M\'- 

-87, 

M\'- 

-88. 

F-45  Valve  MV-26,  MV-43,  MV-52,  MV-61,  MV-70. 

(VAAP-Line  1) 

V5310  Valve  (Lines 
4,5,6  VAAP  and 
JAAP) 

G-2  Saunders  Valve  MV-78,  MV-91. 


Notes ; 

1 . F'ormerly  FCV-32  or  FCV-33 

2.  Fornaerly  LCV-9 

3.  Not  in  VAAP  Line  1 

4.  In  VAAP  Line  1 Only 
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Skinner  Solenoid 
Valves,  Model 
X-53  and  X-55 


Micro  Switch 
Model  4EX-1 
Model  EXD  AR500 

13  FA  Level 
Transmitter 

Pressure 
Transmitter 
M(xiel  EllGM 

Differential 
Pressure 
Transmitter 
Models  EISDII, 
E13DL,  and 
E13DM 


Duoyancy  Level 
Transmitter 
Model  E17BT 


FCV-1,  FCV-2,  FCV-3,  FCV-4,  FCV-5,  FCV-6,  FCV-7,  FCV-8, 
FCV-9,  FCV-12,  FCV-13,  FCV-14,  FCV-15,  FCV-16,  F'CV-17, 
FCV-18,  FCV-19.  LCV-1,  LCV-2,  LCV-3,  LCV-4,  LCV-6, 
LCV-39,  LCV-41,  LCV-42,  MV-1,  MV-2,  MV-3,  MV-4,  MV-5, 
MV-6,  MV-7,  MV-8,  MV-9,  MV-10,  MV-ll,  MV-12,  MV-13, 


MV-14, 

MV-15, 

MV-16. 

MV-17, 

MV-1 8, 

MV-1 9, 

MV-20, 

MV-21, 

MV-22, 

MV-23, 

MV-24, 

MV-25, 

MV-2(!, 

MV-27, 

MV-28, 

MV-29, 

MV-30, 

MV-31, 

MV-32, 

MV-33, 

MV-34, 

MV-35, 

MV-36, 

MV-37, 

MV-3  8, 

MV-39, 

MV-40, 

M V-41 , 

MV- 42, 

MV-43, 

MV-44, 

MV- 45, 

MV-46, 

MV-47, 

MV-48, 

MV-49, 

MV-50, 

MV-51, 

MV-52, 

MV-53, 

MV-54, 

MV-55, 

MV-56, 

MV-57, 

MV- 58, 

MV-59, 

MV-60, 

MV-61, 

M\'-62, 

MV- 63, 

MV-G4, 

MV-f)5, 

MV-66, 

MV- 67, 

MV-68, 

MV- 69, 

MV-70, 

MV-71, 

MV-72, 

MV-73, 

MV-74, 

MV-7  5, 

MV-76, 

MV-77, 

MV-78, 

MV-79, 

MV-80, 

MV-81, 

MV- 82, 

MV-83, 

M\’-84, 

MV-85, 

MV-86, 

MV-87, 

MV-88, 

MV-90, 

MV-91, 

MV-93. 

ES-2,  ES-4,  ES- 

8,  ES-10, 

ES-12, 

ES-14, 

ES-16, 

ES-3,  ES-9 

LT-39,  LT-4],  LT-42. 


LT- 

-50, 

LT 

-51 

, IT- 

52, 

LT- 

-53, 

LT 

-54, 

LT- 

•55. 

DT- 

■1, 

DT- 

3, 

DT-5, 

DT' 

-7, 

FT- 

-1. 

FT- 2 

, IT-3, 

FT 

-4, 

FT- 

5, 

FT- 

■6, 

F’T- 

’'f 

FT-8, 

FT' 

-9, 

FT- 

-11, 

FT- 

12, 

FT- 

13, 

FT- 

14, 

FT- 

■15, 

IT 

-16 

, FT- 

17. 

FT- 

-18, 

FT' 

-19, 

FT- 

'20, 

I'T- 

21, 

FT- 

-22, 

FT- 

■23, 

FT 

-24 

, FT- 

25, 

FT- 

-26, 

FT- 

-27, 

FT- 

'28, 

IT- 

29, 

FT- 

-30, 

FT- 

■31, 

IT 

-32 

, FT- 

33, 

FT- 

-34, 

FT- 

-38. 

DT- 

■2, 

DT- 

4, 

DT-6, 

DT' 

'S, 

LT- 

-50 , 

D-4 


J 


l.i(|ui(l  Level 
Transmitter 
Models  E17DL, 
and  El  TDM 

Orifice  Plate, 
Flange  and  Union 
Model 

OPFTT-31(;-300 


Current-to-Air 
Positioner, 
Model  (iflPA-1 


Current-to-Air 
Transducer, 
Model  (;;)TA-1 


Vernier 

Valvactor,  Type  C 


Magnetic  Flow 
Meter,  Mcxlel 
2S0(),  (iyOA 


Notes: 

f). 


LT-1,  LT-2,  LT-3,  LT-4,  LT-5,  LT-6,  LT-7,  LT-H,  LT-<J, 
LT-10,  LT-11,  LT-12,  LT-40,  LT-57,  LT-58,  LT-(!3,  LT-(i-l. 

FT-l,  FT-2,  FT-3,  FT-4,  FT-5,  FT-G,  FT-7,  FT-8,  FT-'.», 


I’T-1 1 , 

r'T-12, 

FT- 14, 

FT- 15, 

FT-l  6, 

FT-l  7, 

FT-l  8,  FT-l!), 

FT-20, 

lT-21, 

FT-22, 

FT-23, 

FT-24, 

FT-25, 

FT-2G,  FT-27, 

FT-28, 

F1’-2y, 

FT-30, 

FT-32, 

FT-33, 

FT-34, 

FT-38, 

LCV-1, 

LCV-2, 

LCV-3, 

LCV-4, 

LCV-G 

, LCV-7 

, LCV-8,  LC\-10, 

LCV-11,  LCV-12,  LCV-40,  SCV-1,  SCV-2,  SCV-3,  SCV-1, 
SCV-5,  SCV-G,  SCV-7,  SCV-8,  SCV-9,  SCV-10,  TCV-1,  TCV-2, 
TCV-3,  TCV-4,  TCV-G,  TCV-6,  TCV-7,  TCV-8,  TCV-9, 
TCV-10,  TCV-1  G,  TCV-51. 

FC\-],  FCV-2,  FCV-3,  FCV-4,  IXTV-G,  FC\-(i,  FC\’-7, 

FC\’-8,  FCV-9,  FCV-12,  FCV-13,  FCV-14,  IX’V-15,  FC\-Hi, 
FCV-17,  FCV-18,  FCV-19,  FCV-28,  FCV-32,  l-'CV-33,  I,C-5(), 
LC-5],  LC-52,  LC-53,  LC-54,  LC-55,  LC-59,  l.C-(iO,  l.C-Gl, 
LC-G2,  FCV-34,  FCV-38 

FCV-34A,  B,  FCV-38A,  B,  LC-50,  LC-51,  l.C-52,  I.C-53. 

LC-54,  LC-55,  LC-59,  LC-GO,  LC-61,  LC-G2. 

5 

FT-10,  FT -35,  FT -36,  FT-37. 


VAAP  Line  1 only 


Mercoid  Level  LS-1,  I.S-2,  LS-3,  LS-4,  LS-5,  LS-6‘. 

Switch,  Mcxlel 

401 


Mercoid  Level  LS-7,  LS-9,  LS-25. 

Switch,  Model 

301 


Magnetrol  Level  LS-8,  LS-13,  LS-16,  LS-17,  LS-18,  LS-19,  LS-21,  LS-22. 

Switch,  Model 

TF-()3 

pH  Klectrofle,  PHT-1,  PHT-2,  PHT-3,  PHT-4 

pH-to-Current 

Converter, 

Model  699 


Mercoid  Pressure 
Control,  Model 
DAll-21  and 
DAll-31 


PS-1,  PS-2,  PS-3,  PS-4,  PS-5,  PS-6,  PS-7,  PS-8,  PS-9, 
PS-10,  PS-11,  PS-12,  PS-13,  PS-14,  PS-15,  PS-16,  PS-18, 
PS-19. 


Mercoid 
Temperature 
Control,  Model 
DAH-35 


TS-1,  TS^2,  TS-3,  TS-4,  TS-5,  TS-(i,  rS-7, 
TS-10,  TS-11,  TS-12,  TS-13,  TS-14,  TS-15, 
TS-1 8,  TS-19,  TS-20,  TS-21,  TS-22,  TS-23, 


TS-8,  TS-9, 
TS-16,  TS-17, 
TS— 24,  TS— 25. 


Electro  Magnetic  ST-1,  ST-2,  ST-3,  ST-4,  ST-5,  ST-6,  ST-7,  ST-8,  ST-y, 

Pickup,  Model  ST-10 

3075,  Frequency 
Converter,  99V 


Dynatherm 
Resistance  Bulb, 
Model  DB-12P, 
Resistance-to- 
Current  Converter, 
694 


TT-1,  TT-2,  TT-3,  TT-4,  TT-5 


TT-10,  TT-11,  TT-12,  TT-13 
TT-18,  TT-1 9,  TT-20,  TT-21 
TT-43,  TT-44,  TT-45,  TT-46 
TT-51,  TT-52. 


TT-6,  TT-7,  TT-8,  TT-9, 
TT-14,  TT-15,  TT-16,  TT-17, 
TT-22,  TT-23,  TT-41,  TT-42, 
TT-47,  TT-48,  TT-49,  TT-50. 


McDonnell  FS-1,  FS-2,  FS-3,  FS-4. 

FS7-SF 

Flow  Switch 


D-6 


I 


Amplifier 
Model  PAlOfi 

Position 
Transmitter 
Type  CT 

Model  (;3R  Alarm 
Lines  1,  4,  5,  6 

Model  ()3R  Alarm  * 
Lines  4,  5,  (>  only 


L-X-AR  or  EXD-AR 
Limit  Switch 


* Sec  Page  D-1  for 


ST-1,  ST-2,  ST-3,  ST -4,  ST-5,  ST-C,  ST-7,  ST -8,  ST-9,  ST-10. 

LT-50,  LT-51,  LT-52,  LT-53,  LT-54,  LT-55. 


ST-1,  ST-2,  ST-3,  ST -4,  ST-5,  ST-6,  ST-7,  ST-8. 

AR-2875,  AR-2876,  AR-2879,  AR-2880,  AR-2883,  AR-2884, 
AR-2887,  AR-2888,  AR-2891,  AR-2892,  AR-2895,  AR-2896, 
AR-2899,  AR-2900,  AR-2963,  AR-2903,  AR-2904,  AR-2907, 
AR-2908,  AR-2911,  AR-2912,  AR-2915,  AR-2916,  AR-2919, 
AR-2920,  AR-2923,  AR-2924,  AR-2927,  AR-2928,  AR-29G7, 
AR-2931,  AR-2932,  AR-2935,  AR-2936,  AR-2939,  AR-2940, 
AR-2943,  AR-2944,  AR-2947,  AR-2948,  AR-2951,  AR-2952, 
AR-2955,  AR-295G,  AR-2971,  AR-2975,  AR-2979,  AR-2982, 
AR-2985,  AR-2988,  AR-2991,  AR-2994. 

MV-1,  MV-2,  MV-4,  MV-5,  MV-G,  MV -8,  MV-9,  :dV-ll,  MV-12, 


MV- 

-13, 

MV- 

-IG, 

MV- 

-17, 

MV 

-18, 

MV 

-20, 

MV 

-21, 

MV- 

-22, 

MV 

-26, 

MV- 

-27, 

MV- 

-28, 

MV- 

-30, 

MV 

-31, 

MV 

-32, 

MV 

-34, 

MV- 

-35, 

MV 

-37, 

MV- 

-38, 

MV- 

-39, 

MV- 

-43, 

MV 

-44, 

MV 

-45, 

MV 

-4G, 

MV- 

-47, 

MV 

-48, 

MV- 

-52, 

M\'- 

-53, 

MV- 

-54, 

MV 

-55, 

MV 

-56, 

MV 

-57, 

MV- 

-61, 

MV 

-62, 

MV- 

-G3, 

MV- 

-64, 

MV- 

-65, 

MV 

-fiG, 

MV 

-70, 

MV 

-78. 

reference  to  drawing  with  TAG  number  identification. 
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APPENDIX  E 


LAYAWAY  CHECKLIST 


^'CV- 


Current  to  Air  Transducer  69TA-J  1 3. 7.3. 3 


r 


l.AYAWAV  C'llKCKI.LST-.  LINII  FCV-34b 


l.AYAWAY  fllKCKXIST:  I. INK 


ITK.M  MOUKl.  or  LOCATION  I LI  II)  1 AVAWAV 

PART  NO.  I):iU  : 


Orifice  Plate  opm-.'iKi- 

:i00 


Orifice  lUalc  oi>  ! TT>:n  r,- 

300 


l.AYAVVAY  CHECKLIST:  LINE  PT-19 


aoo 


i 


l.AYAWAV  CHECKl.IST:  LINE  LC\ -»i 


Current  to  Air  Positioner  fiiiPA- 


NU)Dt;Liir  . LOCATION  H.l  It)  I AVAWAV liKACTn  ATI.  )l  rv-4y 


LS-18  Magnetrol  Level  Switch  TF-63  Acid  Water  TNT  Water  3.2.3. 1 3. 2. 2. 3 

Tank 


l.AVAWAV  CHKC  Kl.IST:  l.INK  I.S-IU 


■lU-'fl  HH. KIM. )(»!<[  •’Wofi 


LAYAWAY  CHKCKMST:  LINK 


Nitrobcxiy 


LAYAWAY  CHECK1.IST:  LINE 


KX-AH  or 
rao-AH 


Solenoid  Valve 


Limit  »vitch  FDC-AR  or 


I t 


K'XD'AH 


Limit  avitch  i-X-AH  or 

tXD-Mi 


E-35 


raP-AR 


I.AY.AWAV 


as  ? 


fe  > x: 

I > S 

I - 

< o 


t_ 

0 ^ x: 

■a  rt  o 

1 s I 

£ i 1 

? S 2 


^ cfl  o 

« > s 

I s I 

S ^ 8 - 

>5^3 


TT 


X < 

t a « 

« 4. 


5 s 5 


13  5 i! 

I 3 i 

£ § I 

§ I 3 


^ S 

I S > 


S S > 5 


Solenoid  Valve  X-53 


Solenoid  Valve 


LAYAWAY  CHECKI.IST:  LINK  MV-Hl 


I AV ( UK  Kl  IST;  I 1N^ 


l.AYAUAV  C'llKCKI.IS  I : I. INK 


l.AYAWAY  CHKC  K1  IST:  I, INK 


PS-13  Mercoid  F’ressure  Control  DAH-.'il  | Sollitc-  Air 

I KuildinK 


l.AYAWAV  CIIKCKI.IST:  LINK 


l.AYAUAV  CHKCKl.IST:  LINK 


Currt‘nt  to  Air  Positioner  \- 


TAG  NO.  ITK.M  MODEL  or 


•/Current  Converter  99V  Hydraulic 

I’ump  House 


LAYAWAY  CHECKI.KST:  LINK ST-7 


LAYAWAY  CHECKLIST:  LINE 


Current-to-Air  Positioner  I 69PA-1  I I 3.7. 2,1 


LAYAWAY  CHtCKlJST:  LINK 


Current-to-Air  Positioner  69PA- 
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I.AVAWAV  t'MKC'Kl.IST:  LINK 


Resistance  to  Curn'nt  Converter  OU-iA  Hydraulic 

Pump  House 


1 AVAW  AV  ( IIKl  KI.I.'- 1 : l.INK 


